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TABLE 1
SUMMARY OF SOIL ANALYTICAL DATA • WATER MAIN (FIRST INVESTIGATION)

HALBV CHEMICAL SUPERFUND SITE
WILMINGTON, DELAWARE

SamelolD
Sample location1

Lob Sample Numbof
SarnpEng Data
Depth (!mt)

PARAMETERS
1/OLA1RJ: COMPOUNDS *

MsmvtwwCHotid*
Acoloo*
CatbooDfculfld*
2-Butanono
Trehfcroetrwio
4-M*lhvM-Pentanon»
Toluene

lotol CortifMnt Cone VOAi

tenWIrvotji kJ*n!i(l3ia.CorppQtjndi CUCi)
Unknown HycKococboos
CI2H26Akc?iet
< IMMIAIri**)*
UnbKAvnAhawi
Unlnxwni
Unknown Afconots
Naplnalena

lotatliCi

SEMIVOIA1IIE COMPOUNDS
Phenol
2.Mathylpherwt
Z 4-Otehlotoph«not
NophlfMiem
2-Me1hv1ix»Wratena
Aconophlfwno
Ditoreofuton
Fhjotona
Phsnonitvene
Atrthrucww
Coibojole
FKioranlhin*
Pyren*
BenMCajonthrocOfis
Chfysen*
biK2.EHivl<»XYt>pnlha(a1o
Berzo(b)fluoianthe™t
BanioOOIfcjoranthene
B»rao(olpyieno
!nd«n<X 1 5 J-cdJpyreno
ftaiaofq ti OpoMene

lolot esurient Cone BNAs

Tentatively Identified Compound*
Unknown AfctolCondonsata
Unknown Afciol Condenwta
Unknown Afcoiiai
Unknowns
Benzoe Acid
1.3-Pioponedion*, 1,3-Oi
BeraoWehycfa
Dodeconomicin, NW-bd
2 INazoWrielhiao*
Unknown Cyctaokone
Acetophsnono
2-Cvctahax«ne.|-orw
Unknown Orgoric Actd*
1 Oodeconol
IZtliilhtotane
Compnen*
Octyt

lolol tO

TCLPtStlOOES/PCB)
Heplochfc*
AKJrn
HeptacNofspoxld*
Doldfti
ErxfcauXonl
4.4 -DOT
ofphoChkjrdan*
Qomnvj-ChtofCJarw

METALS
Aluminum
Antimony
Anertc
Barium
BefY*™

Cddun

Cctx*
Coppt*
*cn
l«od
MoQnMkjm
MangarwM
Mercuy
NkAel
Poknfum
Setorium
SKW
SodUn
Thofcjn
VonadKjT)
Zinc
Cvanid*

Units

ppm
ppm
ppm
ppm
ppm
ppm
jpm
ppm

ppm
ipm
4HI>

Pf*n
ppm
ppm
ppm
P0"i

ppm
ppm
3pm
ppm
ppm
3pm
ppm
3pm
ipm
PC""
ppm
Rpm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
Ppm

ppm
ppm

ppm
Ppf"
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm
ppm

ppm
ppm
ppm
ppm

ppm
ppm
ppm

ppm
ppm
ppm

ppm

ppm
ppm
ppm
ppm

ppm
PPm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm
PPm

046
TP.I

29360
B/29JW
075-125

00)2 B
037 NK
OC05 J
0036 J
NO
ND
NO

0471

104
OB

(1 tl
UM
1 35
NO
NO
187

on j
NO
NO
NO
ND
ND
ND
NO

0004 NJ
0016 NJ
NO
ND

0017 NJ
ND
NO
027 &
NO
NO
ND
ND
NO
015

14000 K
NO

20,10 J
6*80 J
ND
ND
NO
ND
NO
ND
ND
ND
NO
NO
NO
ND
ND

9450

NO
NO
NO
NO
ND
NO
NO

0.0021 J

19W j
NO
44 K
112
0,00 J
NO
143 B
1.0
0-34
1.8

2090
14 B
114
5.2
NO
1.2
NO
ND
NO
NO
ND
47
4,7 B
ND

049
IF1.)
N869

8/27/95
56*0

ND
NO
570
NO
ND
ND
NO
590

ND
HO
Nt)
NO
ND
NO
NO
NO

ND
NO
NO

OOM J
0017 NJ
NO

0000 NJ
ND

0014 NJ
NO
ND

0009 J
NO
NO
ND

0052 B
NO
ND

ocna j
HO
NO
021

86 •
19 It
3 J

»7 J
066 NJ
ND
ND
NO
ND
NO
NO
NO
ND
NO
NO
NO
NO

42Ki

NO
NO
NO
NO
NO
NO
NO
ND

16700 J
U L
5.0 K
73,7
073
NO
770
39.0
8.7
74

18300
96

4950
165
NO
ia.3
1530
NO
NO
27W
IB B

35.6
623
ND

050
TP.2

29970
8/29/95
15-20

0054 B
0?7 NK
0072
029 J
ND

0027 J
0025 J
1.134

2,53 1
NO
III)
1.11 J
1,3 J
IBS
NO
709

NO
NO
NO
099
15
28
18
26
65
22
052 NJ
28
2

044 NJ
QJ8 NJ
rci
010 NJ
0.12 NJ
NO
NO
ND

)'-K<

120 t
NO
635 J
742 J
ND
NO
NO
NO
NO

1 ND
ND
NO
ND
ND
ND
ND
NO
1377

NO
NO

0037 J
0055 R
NO

0.0023 J
NO
NO

2340 J
ND
23,2
135
0.10 J
NO
119 B
43
3.3
7.8

2340
5.4 B
140
62
NO
27 I
NO
NO
NO
ND
12 B
72
318
ND

OS!
1P2

W871
8/29̂ 5
50-55

ND
NO
230
ND
ND
ND
NO
210

ND
NO
ND
NU
ND
NO
ND
NO

15
0009 NJ
ND

OO1S J
0012 NJ
0012 NJ
0006 NJ
ND

0030 J
0007 NJ
0006 NJ
0027 J
0022 NJ
ND

001)9 NJ
ND

OC09 NJ
NO

0037 NJ
ND
rJO

1JNI

127 J
ND

2124 J
ND
16 NJ
1 1 NJ
3J NJ
051 NJ
13.9 J
ND
ND
ND
NO
ND
NO
ND

4292

ND
ND
ND
ND
NO
NO
NO
NO

7920 J
NO
11.0
28.6
O.d0
NO
947 B
137
80
14

8710
7.0 B

1240
486
NO
95
625
ND
NO

tVX)
12 B
20.4
469
NO

052
IP.T

2VB72
8/29/W
15-20

0005 B
0011 J
ND
NO
NO
NO
ND

OOM

ND
NO
Nt)
NO
NO
ND
NO
ND

OO78 J
NO
ND

0004 NJ
NO
NO
NO
ND

0007 NJ
NO
NO
NO
ND
ND
NO
ND
NO
ND
NO
NO
NO

0 109

170 JAB
25 JA
013 J
254 J
027 NJ
NO
NO
NO
NO
ND
0.58 h
014 NJ
NO
NO
NO
NO
NO
558

NO
ND
NO
ND
NO
ND
ND
ND

4320 J
NO
3.9
12.0
0.17
NO
141 B
5,2
l.l
42

4780
42 JB
2U4
16.7
ND
23

43.1 L
NO
NO
ND
NO
3.8
33
ND

062 mjP- 1)
1P1

29882
8/29/95

0002 B
0041 J
0026 J
001 J
ND
NO
NO

00?7

ND
NO
Nt>
NO
NO
ND
NO
ND

0024 J
ND
NO

0006 NJ
NO
ND
NO
NO
002 J
ND
ND
NO
NO
ND
NO
NO
flO
ND
NO
NO
ND

<»tft2

140 JAB
06 JA
2,72 J
456 J
ND
NO
ND
NO
NO
ND
NO
NO
NO
ND
NO
NO

. NO
7Sfl

NO
ND
HO
NO
ND
ND
NO
NO

' 4280 J
NO
14.4
14.6
0.13 J
NO
141 B
6.S
2.3
12,5
4230
13,4 J
234
135
ND
29
766 L
NO
025 J
NO
ND
10.5
172
ND

053

29673
8/29 «?S

NO
NO
570
NO
ND
ND
ND
570

NO
NO
tin
NU
ND
ND
NO
NO

056 J
ND
NO

1 J
077 J
063 J
0.52 NJ
066 J

041 NJ
030 NJ

1.1 J
079 J
029 NJ
OTO NJ
NO
036 NJ
015 NJ
013 NJ
NO
ND

10 «4

190 JAB
NO
66 J
602 J
ND
NO
ND
ND
ND
ND
NO
NO
41 J
ND
ND
ND
NO
709

ND
00074 KJ
ND

0.0035 KJ
0012 KJ
NO

OC059 KJ
00328 )O

3340 J
7.9 L
224
147
030
0,83
230 B
162
33.9
753

20600
654
104
36.3
0 14
98
37.9 L
22
29

1600
NO
16.7
382
5.1

054

2V8/4
8/29/95

0004 B
0044
OC04 J
0,005 J
ND
NO
ND

0053

ND
ND
Ml
fH>
ND
NO
HD
NO

0029 J
ND
ND

0034 NJ
NO
NO
NO
ND

0036 NJ
ND
ND

OC04 NJ
ND
NO
MO
ND
ND
NO
HO
ND

oov

16347 JAB
347 JA
032 J
262 J
NO
ND
ND
ND
ND
NO
013 *
NO
ND
ND
NO
ND
ND
641

ND
ND
NO
ND
ND
ND
NO
ND

5100 J
NO
99
150
0.17
NO
150 B
75
1.6
3,2

4680
a3
297

ND
34
118 L
NO
026 J
ND
ND
117
15.9
ND

055

29S/5
8/29/95

ND
NO
2500
NO
ND
ND
NO
2500

NO
NO
Ni»
Nt)
NO
NO
ND
NO

093 J
NO
NO
24
15
13
OW
13

085
042

12
042 NJ
0-M J

1 B
033 NJ
0 12 NJ
019 NJ
ND
NO
mm

170 t
ND
144 J
1201 J
ND
ND
ND
HO
NO
NO
ND
ND
NO
MO NJ
27 NJ
23 NJ
ND
1740

00042 KJ
0022 KJ
ND
NO
ND
ND

OCOS6 KJ
00094 KJ

4100 J
1.5 L
262
335
022
6.1
334 B
102
28.3

' 90.8
6290
184
521
34.0
NO
10,3
201 L
14 a

013 J
405 L
1.2 8

20.0
870
NO

or*

JW4
8/29(95'

0041 B
03) NK
007 J
00« J
ND
ND
NO

0423

0124J
Nn

(HI/,' 1
[1 1* 1 J
0423J
015J
NO
0'«

0092 J
ND
001 NJ
NO
TO
ND
ND
ND

n n I
ND
013 j
003 J
otsr j
020 B
0047 J
0019 J
0006 NJ
0016 NJ
rmin NJ
O/Al

12333 8
ND

12 M J
5A 1
NO
ND
ND
ND
NO
OV9 J
NO
NO
ND
NO
NO
NO
NO

19?T

NO
ND
ND
NO
NO
ND
NO
ND

4040 J
NO
3.9 K
220
0,t4
NO
155 B
69
1.2
72

3780
6.1 B
S7'l

ND
30
109 L
NO
0,23 J
ND
NO
its
94
NO

057

258/7
8/29/95

ND
ND
1600
NO
NO
NO
NO
tan

No
NO
Ml )
tu>
NO
NO
ND
NO

15 J
NO
ND
019 J
Oil N)
017 NJ
0 13 NJ
0 16 NJ

Oil NJ
NO

028 NJ
NO
NO
ND
NO
ND
ND
NO
NO
1W

200 K
ND
lid J

WO 6 J
ND
ND
NO
NO
NO
ND
ND
ND
NO
1W NJ
48 NJ
NO
ND

HWftO

NO
NO
ND

OOD32 *
0026 J
ND
NO

0,0371 J

20400 J
1.9 L
10,2
125
1.2
NO
905
489
127
11,7

26300
144
U)60
215
ND
23 7
1480
O.B5 B
NO

•3460
2,1 B
48,9
67.9
15

063(DUP2)
1P.5
29883

6/29 /95

ND
NO
2700
NO
NO
ND
NO
2700

NO
NO
NO
NU
NO
ND
ND
ND

0.53 NJ
NO
MO
047 J
04 NJ
024 NJ
02 NJ
0-24 NJ
082 J

NO

0.32 NJ
NO
ND
ND
NO
ND
ND
ND
NO
41''

170 t
ND
252 J
1236 J
ND
ND
ND
NO
NU
NO
NO
NO
ND
HO
37 NJ
ND
NO
1525

NO
NO
NO

0.0020 B
0.019 J
NO
ND

00063 J

21200 J
1.7 L

14,7
123
1.2
NO
943
472
11.8
104

23400
12,2
4530
186
NO
228
1560

1.1 B
NO
3400
35 B

51.3
859
NO

DM
IP ft
2wa

8/29/95

0.047 I
055 NK
0081
014 J
0007 J
0.019 J
NO

0797

NO
NO
Nt)
Nl>

OOW J
ND
NO

CLR1A

0067 J
0037 NJ
0.01 1 NJ
0061 J
0070 NJ
0061 J
0008 NJ
0009 NJ
0019 J
0006 NJ
0005 NJ

OOM NJ
ND

0005 NJ
0016 B
ND
NO
NO
NO
NO

ov«

144 3 JAB
014 JA
103 J
A{4 J
ND
NO
NO
NO
in>
042 J
ND
NO
54 J
NO
NO
NO
063 J
1446

NO
NO
NO
ND
NO
NO
ND
NO

13500 J
NO
7.1

56.1
062
ND
291 B
260
66
115

22200
114
20'0
153
004
122
866
1.1 B
NO
443 L
19 B
363
499
ND

0»
IPA

29379
8/29/95
55-40

ND
NO
20
ND

00017
NO
NO

200017

NO
NO
NT)
tUt
ND
NO
064 It
NO

0.300 NJ
NO
NO
6S J
40 J
47 J
34 J
4 1 J
12
2,1 J
17 J

45 J
13 J
14 J
NO
1 1 J
044 NJ
079 J
036 NJ
027 NJ
5521

IIO t
NO

141 1 J
5129 J
NO
ND
ND
NO
MO
NO
NO
NO
NO
NO
M NJ
ND
NO
MJ

NO
ND
NO
NO
NO

00054 J
0009) J
0.0034 J

WW J
3.3 L
134
791
0,35
0.76
343 B
12,9
S3
229

1COCO
332
723
62.5
035
7 t
210
ID B
076
389 I
ND
22,1
187
48

B.r*)ldat9ct»dsubstanrlolyobov*lhefevBl epoilnd in kjtrara ory of field Wonkj Not nctxlsfl in toltih
J - Anotcis pwent. Repottedvolu«movnolbeQcctjro1«o«prociw,
L-AnoV»pteient. Repottedvolu*mayb»tx»«dlw/. Actuolvaiu*i»w<p«ct«dlob*higho'
K-Anoiytepmtent. iteportodvahMmoybablaiadhigri Acluglvolu»!» expected to be tow*,
N-len!ai»vaidentification Corekferprawnl. Epaoolm«in<xArriaybenae<j0d(ocon!lrniitip[aMnc9c<obMnc»lnlutu(asompfrig«llo'ti.
NJ-Oxitta1*«ic»nWta(Kinau«ltonoW*duotOpooti<woKjtiwx Pro jump lively pra»ent Wopora<lmat*<*Jar>my.
A tttCiS-(nOfcaiM««1 a 1C HasutpecledoWd-conderMalitaiproduct
R-UWetabtowuH AnaVt«r«v or may nolba present in tn-tample SoOPortmgdatanocesKKVlocootlrmiaiuH. Nol IncKKJed In total*
NO • Compound not Oolocted.
Mole Solscrrvto*onaYzedforvotalH9compo«xfcw««natp(«Wved 20616\WMISTJOS
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TABLE 2
SUMMARY OF SOIL ANALYTICAL DATA -WATER MAIN (SECOND INVESTIGATION)

HALBY CHEMICAL SUPERFUND SITE
WILMINGTON, DELAWARE

PAGE1OF3

Sample ID:
Sample Location:

Lab Sample Number;
Samples Date:
Depth (feet):

PARAMETERS
VOLATILE COMPOUNDS •

CarbonD&uHlde
Total confident Cone. VOAs
Tentatively Identified Compound! (TICs)

Unknown Sloxonej
unknown Alcohols

TotolTICs
SEMIVOLATILE COMPOUNDS

Phenol
4-Methylphenol
2.4-DkT>9tnylph9nol
Naphthalene
2-Methyinaphthalene
Acenaphthene
Dibenzofutan
FKjorene
Hexochlorobenzentt
Phenanthrene
Anthracene
Carbazole
Fluoronthene
Pytene
eenzo(a]anthfacena
Chiv*en«
bSG-BrtythexyOphthatal*
BenzoCtOfluoranthon*
BenzoOOfluoranthttn*
BanzoCalpyrene
tndenod ,2.3̂ :cDpyren9
Dibenz<ah)anthracene
Benzo(g.h.RperyIene

Total Confident Cone. BNAi
Tentalh/ely Identified Compounds

Unknown AlOol Condensate
Unknown Alcohols
Unknown Organic Acids
C6H12 Hydrocarboni
Unknown Thlogfycolate
Octyl Thloglycoiate
Cyctotettadecane
D-Friadootean-14-ENE
DodecanoteAcId
Cydohexadecane
OlelcAckl
Octaaecanoic Add
Hexadecanolc Acid
.Gamma. -Srtosterol
Benzoldehyde
Napthotene. 1 -Methyl
Dimethyl Naptnalene
Trlmsthyl Noplhalone
C15H12 PAHS
C16HT4 PAHS
C17H12PAHS
C19H14 PAHS
Dimethyl Benzene bamer
7H-8ebz(De) Anthracene
Benzo(B) Naplhothtophene
Cydopentoslloxahe. Dec
BoraoKAckl
Unknown

Total TICs
TCL PESTICIDES/PCBs

detlo-BHC
METALS

Aluminum
Antimony
Arsenic
Barium
BeryWum
Cadmium
Coldum
Chromium
Cobalt
Copper
Iron
Lead
Magneskm
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thanum
VanaaTum
zinc
Cyanide

Units

ppm
ppm

ppm
ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
PPm
ppm
ppm
ppm
ppm
PPm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

PPm
PPm
PPm
PPm
PPm
PPm
PPm
ppm
PPm
PPm
ppm
PPm
ppm
PPm
PPm
PPm
PPm
PPm
ppm
ppm
ppm
ppm
PPm
ppm
ppm
ppm
ppm
ppm
ppm

PPm

ppm
PPm
ppm
ppm
PPm
PPm
PPm
PPm
PPm
PPm
PPm
PPm
PRm
ppm
ppm
PPm
Ppm
ppm
Ppm
PRm
ppm
Ppm
ppm
ppm

067
TP-28
3616?

12/11/95
1.7-2.2

ND
ND

ND
ND
ND

ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
NO
NO
NO
ND
ND
ND
0.16 B
ND
ND
ND
NO
ND
ND
NO

ND
0.17 J
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
NO
NO
ND
NO
ND
ND
0.17

ND

4470
NO
2.4 B
19.2
0.40
NO
93.3
6.B
2.3
1.8 J

11500
3.9
237
60.7
NO
4.7
NO
NO
NO
144 B
ND
14.1
15.3
ND

069
TP-28
36171

12/11/95
5.0-5.5

NO
ND

NO
NO
NO

0.17 J
ND

0011 NJ
0.5 J
0.61 J
0.19 J
0.2 J
0.13 J
NO •
0.55
0.11 J
0.062 J
0.47
0.37 J
0.22 J
031 J
0.057 B
0.31 J
0.1 J
0.16 J
0.084 J
O.X7 NJ
0.071 J
4.642

ND
0.77 J
NO
ND
NO
NO
NO
ND
ND
ND
ND
ND
ND
NO
0.58 NJ
0.35 NJ
0.97 J
0.54 J
1.01 J
0.4 J
0.3 J
ND
ND
0.14 NJ
ND
ND
ND
2.43 J
7.49

ND

3000
NO
48.8
54.6
0.28
0.35 9
253
10.3
13.2
430 J

19900
146
225
34.8
0.08
7.9
ND
1.0 L
0.30 J
296 B
ND
II. 1 B
1000
ND

068
TP-28
36170

12/11/95
6.5.7.0

ND
ND

0.39 R
NO
NO

0.02 J
0.006 NJ
NO

0.009 NJ
ND
ND
ND
ND
ND

0.018 NJ
ND
ND
0.04 J
0.03 J
0.026 J
0.026 J
0.071 B
0.036 J
0.014 NJ

. 0.025 J
0.015 NJ
' ND
0.011 NJ
0.275

ND
ND
ND
ND
ND
NO
ND
ND
1.4 R
0.27 NJ
0.45 NJ
0.34 NJ
1.2 NJ

'0.65 NJ
NO
NO
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

11.45 J
14.36

NO

17300
ND
8.0
80.9
0.96
0.79
940
39.4
14.9
2200 J
21300
26.0
5010
173
0.08
21.3
1270
ND
ND
461 8
ND
35.9
1950
ND

070
TP-29
36172

12/11/95
3.0-3.5

ND
ND

0.31 R
ND
ND

0.042 J
ND
NO
0,27 J
0.43 J
0.031 J
0.17 J
ND

0.032 J
0.57 J
0.037 J
0.028 J
0.26 J
0.18 J
0.11 J
122 J
0.069 J
0.13 J
0.044 J
0.07 J
0.036 J
ND

0.043 J
2.642

ND
0.62 J
0.7 J
NO
NO
ND
ND
ND
ND
NO
NO
NO
ND
ND
ND
0.34 NJ
0.27 J
031 J
1.28 J
0.94 J
ND
0.22 J
0.34 J
0.22 NJ
0.3 J
ND
0.34 NJ
6.16 J
11.04

5.4 JK

1000
13.3 L
92.9
289
0.13
0.3.6 B
321
7.9
4.7
363 J
6070
1450
287
12.1
0.19
6.4
ND
1.8 L
2.0
336 B
1.9 J
10.9
170
ND

071
TP-29
36173

12/1 1/95
3.5-4.0

ND
ND

ND
ND
ND

NO
ND
ND

0.005 NJ
ND
ND
NO
ND
ND

0.006 J
ND
ND
NO
NO
ND
ND

0.067 e
ND
ND
ND
ND
ND
ND

0.011

0.61 AJ
ND
0.14 J
ND
ND
ND
ND
NO
0.6 R
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

0.082 R
ND

2.262 J
3.012

ND

9520
ND
36
54.2
0.46
ND
269
13.7
2.6
38.6 J
13000
10.7
1260
84.0
ND
7.6
405
ND
ND
317 B
ND
212
27.6
NO

104
TP-30
36401

12/13/95
1,1-1,6

0.095 J
0.095

NO
ND
ND

ND
NO
NO

0.007 NJ
0.006 NJ
ND
NO
ND
ND

0.007 NJ
ND
ND

0.012 J
0.01 J
ND
0.01 J
0.053 B
0.018 J
0.005 NJ
0.008 NJ
0.007 NJ
NO

0006 NJ
0,096

1.16 R
ND
NO
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND.'
NO
NO
NO
NO
NO
ND
NO

ND

4840
ND
3.1
20.0
0.20
ND

' 87,5
7.1
1.5
7.7

7130
13.6
466
44.3
ND
3.5
194
0.81 B
ND
66.4 B
ND
12,0
13.4
ND

099
TP-30
36396

12/13/95
3.5-4.0

ND
ND

ND
ND
ND

ND
ND
ND

0,069 J
0.12 J
0.079 J
0.09 J
0.091 J
ND
0.2 J

0.057 J
0.084 J
0.16 J
0.099 J
0.037 J
0.05 J
ND

0.034 J,
0.016 NJ
0.016 NJ
ND
ND
NO

1.214

1.14 JAB
0.79 J
NO
NO
0.83 J
1.3 NJ

0,21 NJ
0.98 NJ
3 NJ

ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

17.19 J
24.3

ND

3830
NO
20.0
34.8
0,13
NO
289
8.9
10

32.6 J
8800
14.2
402
22.9
0.07 J
4.0
210
ND
066 L
116 B
ND
94 L
68.1
0.98

105CDUP-4)
TP-30
36402

12/13/95
3.5-4.0

NO
NO

ND
NO
ND

ND
ND
ND
031 J
026 J
0.52 J
0.5 J
0.64 J
NO
1.9 J

0.41 J
0.34 J
1.3 J
0.9 J
0.5 J
0.66 J
ND
0.5 J
0.19 J
0.3 J
0.16 J
NO
0.14 1
9.53

ND
4 J

ND
1,6 J
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO
086 J

1 J
NO
NO
ND
ND
ND
ND
ND
42,6 J
50.46

ND

5340
NO
120
30.2
016
ND
242
10.6
8.1
7,0 J

6850
7,6
450
20.0
0.07 J.
4,5
293
NO
ND
128 8
ND
10.3
16.1 J
0,83

J • Anotyte present. Reported value may not be accurate or prectw,
L-Andyte present. Reported value may be biased low. Actual value I* expected to be higher
K • Anotvte present. Reported value may be biased high. Actual value U expected to be lower.
N • Tentative Identification, Consider present. Special methods may be needed to confirm tti presence or absence In future sampBog efforts,
NJ • Qualitative Identification questionable due to poor resolution. Presumptively present at approximate quantity.
A (TICs) - Indicates that a TIC Is a suspected afoot-condensation product
R-Unreliable result. Anĉ e may or may not be ptesent In the sample. Supporting data necessary to canfinn result. Not included m totals,
ND - Compound not detected. . ; -. 20616\SOIL95\WM2ND2.XLS
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TABLE 2
SUMMARY OF SOIL ANALYTICAL DATA - WATER MAIN (SECOND INVESTIGATION)

HALBY CHEMICAL SUPERFUND SITE
WILM1NGTON, DELAWARE

PAGE 2 OF 3

Sample ID:
Sample Location:

Lab Sample Number:
Sampling Date:
Depth (feet):

PARAMETERS
VOLATILE COMPOUNDS •

CarbonDijuWIde
Total Confident Cone. VOAs
tentatively Identitted Compounds (TICs)

Unknown Sloxanei
Unknown Alcohols

Total TIC!

SEMWCiATILE COMPOUNDS
Phenol
4-Melhylphenol
Naphthalene
2-Methymaphthalene
Acenaphthyteoe
Acenaphthene
Dibenzofuran
Fhiorene
Phenanthrene
Anthracene
Carbazole
fluorantheo*
Pyrene
8enzo(a}onthfoceo»
Chrysene
bls(2-ElhyrhexyDphtnalat*
Benzo(b)fluofanthene
BenzoflOfiuoronthene
Benzo(a)pyren*
lndeno(1.2.3-cd)pyrene
DfberuWJiJanthracene
8enza(gJiJ)pervlene

Total Confident Cone. BNAs
Tentatively Identified Compounds

Unknown Aldol Condensate
Unknown Alcohols
Unknown Aikenes
Unknown Organic Acids
C6H12 Hydrocarbons
OctylThloglycolate
Benzaldehyde
Cydopentatfoxane, Dec
Acetophenone
Dimethyl TetrasuiphJde
2-Phenyl Propenal
1-Octanol
2.4,4.Trlmethyi-l-Penlanol
Unknown

Total TICs

TCLPESTICIDES/PCBs
gamma-BHC(Undone)
4.4-.DDD
olpha-Chlordane
gamma-Chlordane
Aroclor-1254
Aroclrx-1260

METALS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Units

ppm
ppm

ppm
ppm
ppm

ppm
ppm
ppm
ppm
PPm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
PPm
ppm
PPm
ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
Ppm
ppm
ppm
ppm
ppm
Ppm
ppm
ppm
ppm
ppm

too
TP-31
36397

12/13/95
0,8-1.3

ND
NO

ND
ND
ND

ND
ND
NO
NO
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
ND
NO
NO

0,29 R
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
1,91 J
1.91

ND
ND
ND
ND
NO
NO

3300
ND
4.1
17.7
0.10
ND
140
3.4
0.34 J
5.5

4200
5.3
171
12.5
ND
1.6
140
ND
NO
120 8
ND
7,9
52 B
NO

101
TP-31
36396

12/13/95
3.0-3.5

5300
5300

NO
NO
NO

ND
NO
7.7 J
3.4 J
ND
3.5 J

; 1,6 NJ
2.7 NJ
5.8 J
OM NJ
1.1 NJ
2.7 NJ
1.9 J
ND
0.66 NJ
NO
ND
ND
NO
ND
ND
ND
32,3

ND
667 J
33 J
NO
320 J
110 NJ
ND
NO
ND
ND
ND
490 NJ

' 29 NJ
251 J
2100

0.0036 JK
0.022 JK
0.0064 JK

NO
064 JK
0,49 JK

7520
17.6 L
1560
537
0.44
9.4
633
62,0
139
4640
9870O
3590
1900
200
0.19
43.6
807
2.1 L
18.6
2280
4.4 L
113
1140
14.8

103
TP-31
36400

12/13/95
5.M.O

3900
3900

NO
ND
ND

ND
0.24 NJ
1.1 J
0.63 J
ND
0.61 J
0.46 J
0.62 J
1.5 J
0.3 NJ
0.23 NJ
0.63 J
0.34 NJ
ND
NO
ND
ND
NO
ND
ND
NO
ND
6.56

ND
724 J
NO
ND
170 J
21 J
NO
ND
ND
ND
ND
ND
ND

329.8 J
1244.8

NO
NO
NO

0.0026 J
0.17
0.11 J

9640
NO
38.9
739
0.74
ND
435
20.9
175
39.8
16400
36.9
2170 •
113
0.07 J
13.3
972 J
0.66 B
NO
1570
ND
30.0
752
NO

075
TP-32
36177

12/11/95
3.0-3.5

ND
ND

NO
NO
ND

ND
ND

0005 NJ
ND

0,018 J
ND
NO
NO
ND
0,01 J
ND

0.025 J
0.06 J
0.083 J
0.073 J
0.049 J
0.14 J
0.063 J
0.087 J
0.045 J
0,004 NJ
0,036 J
0.698

NO
ND
ND
0.09 J
NO
NO
ND
ND
ND
ND
NO
ND
ND

0.243 J
0.333

NO
NO
NO
ND
ND
ND

6530
ND
2.7
29.1
0.29
ND
73.3 B
12.1
4.3
7.1 J

12700
3.5

1640
142
ND
7.8

1040
ND
ND
135 B
ND
22,4
23.3
ND

074
TP-32
36176

12/11/95
80-8.5

NO
ND

ND
ND
ND

0.024 J
NO

0004 NJ
ND
ND
ND
NO
NO

0.006 NJ
NO
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

0,034

O U R
ND
ND
0,9 J
NO
ND
0.13 NJ
0.13 R
0.22 R
NO
NO
ND
ND

2.918 J
3.946

NO
ND
ND
ND
ND
ND

3490
ND
22.9
285
0.26
ND
166
6.9
4.0
14.3 J
6370
2,6

1280
89,9
ND
7,2
799
ND
ND
190 8
NO
11.2
50,6 •
ND

076
TP-33
36178

12/11/95
3.M.5

ND
NO

ND
ND
ND

ND
NO
0.02 J
0.022 J
NO
ND
ND
ND

0.028 J
ND
ND

0.025 J
0.019 J
0.014 NJ
0.023 J
0.049 J
OJ32 J
0.008 NJ
0,012 NJ
0.008 NJ
ND

0.008 NJ
0.256

0.24 R
ND
ND
0.11 J
ND
ND
ND
ND
NO
NO
ND
ND
ND

0.268 JB
0.378

ND
ND
ND
ND
ND
ND

9700
ND
12.9
73.8
0.51
0.22
907
18.3
10.6
58.2 J
19700
69.3
2150
360
0.09
11.5
1220
ND
ND
322 B
NO
28.4
70,7
ND

077
TP-33
36179

12/11/95
6.O6.5

ND
NO

0,16 R
1,64 J
1.84

0.068 J
ND

0,015 J
0.052 J
ND
ND
OXB J
0.017 J
0.02 J
0.01 NJ
0.009 NJ
0.02 J
0.015 J
0.011 NJ
0.018 J
ND
NO
NO
ND
NO
NO
ND

0265

ND
NO
NO

0.087 J
ND
ND
ND
NO
ND

0.064 NJ
ND
ND
ND
1 1 J

1,271

ND
ND
ND
ND
ND
ND

7940
ND
46.3
60.1
0.45
ND
752
18.4
7.4
939 J
16400
464
2190
165
007
10

1050
0.97 L
ND
375 B
ND
27,1
52,0
ND

078 (OUP-3)
TP-33
36165

12/11/95
6.CW.5

ND
ND

0,26 S
ND
ND

0.063 J
ND

0017 J
0.048 J
ND
NO

0021 J
0.014 NJ
0.011 NJ
0,008 NJ
0.007 NJ
0.011 NJ
0,009 NJ
0.006 NJ
0.011 NJ
ND

0008 NJ
ND
ND
ND
ND
ND

0,234

ND
NO
NO
ND
NO
ND
ND
NO
ND
023 NJ
0.084 NJ
ND
ND

2 198 J
2512

ND
NO
ND
NO
NO
NO

9400
NO
40.3
492
0.46
ND
713
197
8,2
574 J

18100
277
2110
166
ND
10.6
1030
ND
ND
373 8
ND
31 0
43.6
ND

8 - Not detected substantially above the level reported In laboratory or field blanks, Not Included In folds.
J. Anaiyte present. Reported value may not be accurate or precise,
t. -Analyte present. Repotted value may be biased low, Actual value Is expected to be higher.
K-Anatyte present. Reported value may be biased high. Actual value is expected to be lower.
N - Tentative identification. Consider present. Specfal method* may be needed to confirm lt» presence or absence In future sampling efforts.
NJ - Qualitative Identification questionable due to poor resolution. Presumptively present at approximate quantity,
A (TO) • Indicates that a TIC Is a suspected aJdot-condensatton product,
R - Unreliable result. Anoryie may or may not be present in the sample. Supporting data necessary to confirm result. Not included m tolato,
NO - Compound not detected.
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TABLES ' . os.jQ
SUMMARY OF GROUNDWATER ANALYTICAL DATA (T :-

WATER MAIN (SECOND INVESTIGATION)
HALBY CHEMICAL SUPERFUND SITE

WILMINGTON, DELAWARE
PAGE 1 OF 1

Sample ID:
Sample Location:

Lab Sample Number:
Sampling Date:

• PARAMETERS
VOLATILE COMPOUNDS *

CarbonDisulfide
Total Confident Cone. VOAs
TENTATIVELY IDENTIFIED COMPOUNDS (TICs)

SEMIVOLATILE COMPOUNDS
Napthalena
Phenanthrene

Total Confident Cone. BNAs
TENTATIVELY IDENTIFIED COMPOUNDS

Unknown Alcohols
Unknown Cycloalkanes
Unknown Organic Acids
Unknown Alkanes
Unknown Alkenes
Unknowns

Total TICs

TCLPESTICIDES/PCBs

METALS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

WET CHEMISTRY TESTS
Free Cyanide
Total Cyanide
Thiocvanate

Units

ppb
ppb
ppb

ppb
ppb
ppb

PPb
ppb
ppb
PPb
ppb
ppb
PPb

PPb

ppb
ppb
ppb
ppb
ppb
PPb
ppb
ppb
PPb
PPb
ppb
PPb
PPb
ppb
ppb
PPb
PPb
ppb
PPb
ppb
PPb
ppb
ppb

ppm
ppm
ppm

102
TP-31
36399

12/13/95

1500000
1500000

ND

350
1W -
490

48100 J
32100 J
45200 J
4920 J
23800 J
35480 J
189600 J

ND

29600
11.9 L
3840
974
1.0
1.0

10500
165
114
4810

126000
2330
11100
2910
3.6
65.6

17200
5.8 B
7.2 B

897000
ND -
113
790

NS
0.05
922

* Values listed reflect the combined standards for me 'cis and trans' isomers of
1,3-Dichloropropane.

B - Not detected substantially above the level reported in laboratory or field blanks. Not included in totals.
L • Analyte present. Reported value may be biased low. Actual value is expected to be higher.
ND - Compound not detected.
NS - Insufficient sample volume.
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-if TABUS
SUMMARY OF SOIL ANALYTICAL DATA - DRAINAGE DITCH

HAIBY CHEMICAL SUPERFUND SITE
WIIMNGTON. DELAWARE

PAGE IOTA

Sample D:
Sampto Location.

Lob Sampt* Number
Samping Date:
Oapm (feat)

PARAMETER
VOLATILE COMPOUNDS *

MelhvtoneChkxkto
CanbonObutfld*
B«ni«na
TeirochlotQettwn*
lolgen*
Etnyb«nz*n*
Xylenet (tola)

Tota) Confident Cone. VOAt

Iwtatfcov identified Compoundi OKi)
Unknown Alcohol
Unknown SkMtan*
D̂ koptopvlEltw
Unknown A*ar»
CTHUCyctoofcan*
CBHieAKant
C9K20 Alton*
C1CHZ2 Alton*
Unknowni

rorai net
SEMTVOUIKE COMPOUNDS

Ptwval
2-Motnylpbeool
4-M»mylphenol
Naphthalene
2-Mflmylnaprithalttne
Acenaphtnytar*
Acenophttww
Otwraofuton
Fluw*o#
Ponioehfcxophooot
Phonanltirene
Anthracene
Coftaazole
fluofonthene
Pyfsne
tanzofajanthrocww
ChtyMTM

bba-EtnyftexyOphmolQt*
B«nzo<b)fluo[onltwna
fleraoOOnuofOfithen*
B«nzoCa)p¥ieo»
lod«no(J,2.3-ccf)pvfen*
Dto«nz(o.Montfifae»n«
B«nzo(g,rt.aperyton«

totcH Confident Cone, SNA*
lentativay Identified Compoundi

Unknown Alcohol
C6H12 H/dtocart)on»
Unknown Organc Ac*»
Octodoconcxc Acid
Octyt Ihiogtyeowi*
Nopmalene. 1 -Methyl
Dlmettyyl Nopthotan* homer
Unknown
Unknown ThlogVcoKrf*
Thlodlovcol
I -Heionol, 3-5,5-T.Smettryl
Oodaconote Acid

total net

ICLPBTICIDES/PCai
delta-SHC
oarrma-BHCCUndane)
KvptOCMrX
r»»ptocNorepc»ld«
EndowHani
Dtokjhi
4.4 -006
4.4 -ODD
CnaotuKontuMatc
4.4-OQT
Endrinketon*
EndnnoWehyd*
dptxj-Chtofdan*
oomma-Chlordan*
Aroctor-1254
Aioclot- 1260

Unit)

ppm
ppm
ppm
ppm
ppm
ppm
ppm
Ppm

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm
ppm
Ppm
ppm
ppm
Ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm
PPm
ppm
ppm
ppm
Ppm
ppm
ppm
ppm
PPm
PPm
PPm

ppm
ppm
ppm
ppm
Ppm
ppm
Ppm
ppm
PPm
PPm
Ppm
ppm
ppm
ppm
PPm
ppm

112
TP-7

34523
12/14/95
' 2,5-3.0

NO
0063 J
ND
ND
ND
ND
ND

0.063

NO
ND
NO
NO
NO
NO
NO
NO
NO
NO

NO
ND
ND
006 NJ
0,093 J
0027 NJ
oosfl NJ
0076 NJ
0036 NJ
ND
09} J
0047 NJ
0046 NJ
0.64 J
aw J
025 NJ
035 J

i a
OS2 J
oi8 j
013 NJ
024 NJ
OO62 NJ
022 NJ
4.246

•14 J
ND
ND

• ND
ND
ND
NO

SAM 1
NO
NO
NO
ND

61.01

ND
ND
ND
NO

acow j
NO
NO

00146 J
NO
ND
ND
NO

0006 J
NO
024
023

——— Mi ——
TP-7

36537
12/14/95
45-5.0

NO
36
ND
A

NO
ND
NO
40

54 J
2 It

ND
ND
ND
NO
ND
ND
U J
9

0,53 J
0.57 J
U J
12 J

OS1 J
0,046 NJ
<W5 NJ
Q2 NJ
026 J
ND
1,2 J

018 J
014 J
1.1 J
I J

042 J
0.52 J
OB6 J
052 J
02 J
032 J
018 J
NO
018 J

11964

453 j
24 J
119 J
NO
22 NJ
NO
NO

253.9 J
NO
NO
NO
50 NJ

5135

NO
ND
ND
ND
ND
ND
ND

00047 JK
NO
NO
NO
ND
NO

00062 JK
03 JK
03$ JK

113
IP-8

36529
12/14/95
3.0-35

an J
0.054 J
0.39
ND
017 J
023 J
16

2.554

NO
ND
NO
0.69
053
0.97
0,57
058
NO
3.44

NO
ND

0095 NJ
1.6 J
1.7 J
ND
032 J
032 J
049 J
ND
1.8 J
039 J
042 J
U J
12 J
059 J
066 J
047 S
069 J
028 J
05 J
027 J
0074 NJ
022 J

13009

322 J
ND
ND
NO
4 NJ
16 NJ
13 J

4048 J
NO
NO
NO
NO

. £0.6

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
NO
ND

——— 114 ——
rM

36530
12/14/95
70-75

0069 J
3.6
073 J
NO
0.63 J
007 J
044 J

10539

4303 J
2.7 R
ND
ND
NO
NO
ND
ND

12.62 J
57.65

ND
NO
NO
NO
ND
NO
NO
ND
ND
ND
ND
ND
NO
NO
NO
ND
ND
NO
NO
NO
ND
NO
ND
ND
ND •

305.90 J
77 J
46 J
fl.7 NJ
as NJ
NO
NO
274 J
ND
NO
NO
NO

75660

0011 J
ND'
ND
ND
ND
ND
ND

0043 J
NO
ND
ND
ND
NO
ND

0095 J
0.040 J

—— nr^IP- n
36532

12/14/95

NO
67CO
ND
ND
ND
ND
NO
6700

NO
NO
NO
ND
ND
NO
ND
NO
ND
ND

ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
NO
NO
ND
ND
ND
ND
HO
ND
ND

3£J3 J
NO
NO
ND_

NO
ND

6017 J
420 J
ND
ND
ND

10660

NO
NO
NO
NO-
NO
NO
ND

0028 J
NO
NO
NO
NO
NO
ND
NO
NO

21 (DUP-5)
IP- 11
36537

12/14/W

ND
£000
NO
NO
ND
ND
ND
£COO

ND
NO
ND
NO
NO
ND
ND
ND
NO
NO

NO
NO
NO
NO
ND
NO
ND
ND
ND
NO
NO
ND
NO
ND
ND
ND
ND
ND
NO
ND
NO
NO
NO
ND
ND

2760 J
700 J
ND
NO
930 N
NO
ND
0260 J
ND
ND
NO
ND

12550

ND
ND
ND
ND
ND
ND
ND

0.042 J
ND
NC
NO
ND
ND
NO
ND
ND

117
TP-11
36533

12/14/95

NO
230
NO
ND
ND
ND
NO
230

65 J
NO
ND
NO
NO
ND
NO
ND
ND
60

NO
ND
ND
NO
NO
NO
ND
NO
ND
NO
NO
ND
ND
NO
NO
NO
ND
NO
ND
ND
ND
ND
ND
ND
NO

136 J
94 J
ND
NO

ND
NO

6596 JA
NO
2.3 NJ
ND
ND

9776

ND
NO
ND
NO
NO
NO
NO
ND
NO
NO
NO
NO
ND
ND
ND
ND

—— SB —
IP- 12
36272

12/12/95

ND
94
ND
ND
ND
NO
ND
94

310 J
6.5 •
NO
3.7 J
NO
ND
ND
NO

141.8 J
4S5.S

NO
ND
U J
NO
ND
NO
ND
ND
NO
ND
1.3 J
024 NJ
ND
1,1 J

002 J
053 NJ
047 NJ
ND
044 NJ
NO
027 NJ
NO
ND
NO
679

2830 J
NO
ND
ND
ND
ND
ND
!J29 j
ND
ND
ND
ND
£007

0029 JK
00026 K

NO
ND
ND
ND

occea JK
0013 K
NO

0015 JK
NO
NO
ND
ND
NO
NO

039
IP-12
36273

12/12/95

ND
14
NO
NO
NO
ND
ND
14

20 J
064 1
014 NJ
ND
NO
ND
ND
ND
&3S J
2A.M

ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
NO
ND
NO
ND
NO
ND
NO
ND
NO
NO
ND
NO
ND

72,9 J
36 J
NO
U NJ
16 NJ
ND
ND

J5S.2 J
ND
NO
NO
NO

491.1

NO
ND
ND

• ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND

113
, IP-13
36534

12/14/95

ND
4300
ND
ND
ND
NO
NO

43CD

NO
640 1
NO
ND
ND
ND
NO
NO
ND
ND

ND
NO
NO
NO
ND
ND
NO
NO
ND
ND
5 NJ

ND
ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
NO
NO
5

3364 J
340 J
NO
ND
180 NJ
ND
ND
£066 J
ND
ND
NO
ND
9490

NO
NO
NO
NO
ND
NO
ND

0,051 J
NO
ND
NO
NO

0025 J
0.071 J
23 J
19 J

119
IP-13
36535

12/14/95

ND
3100
ND
ND
NO
ND
NO

3SQO

NO
ND
NO
NO
ND
NO
NO
ND
ND
ND

ND
ND
ND
ND
ND
NO
NO
NO
NO
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
NO
NO

390 J
22 J
ND
ND
17 NJ
NO
NO
567 J
ND
ND
ND
ND
996

NO
NO
NO
ND
ND
ND
ND
NO
NO

00037 J
ND
NO
NO
ND

0099 J
NO

— m —
tP-18
36536

12/14/95

NO
19000
ND
ND
NO
ND
ND

19000

NO
NO
ND
NO
NO
NO
NO
ND
ND
NO

NO
NO
NO
ND
NO
ND
NO
NO
NO
NO
NO
ND
ND
ND
NO
ND
NO
NO
NO
ND
ND
ND
ND
NO
NO

'MO J
12CO J
ISO J
ND
3!Q MJ
NO
ND
2920 J
ND
ND
2CO NJ
ND

10630

ND
ND
ND
ND

OOS9 J
0034 J
ND
NO
ND
NO
ND
ND
NO

0032 J
no
NO

————— 125 ——
ip-ia
36547

12/15/95

NO
2500 J
ND
NO
NO
NO
NO
2ECO

NO
230 t
NO
ND
ND
ND
NO
ND
NO
NO

NO
NO
ND
ND
NO
NO
ND
ND
NO
NO
NO
NO
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
NO
ND

sea i j
57 J
NO
ND
NO
ND
NO

1247 J
ND
63 NJ
NO
NO

324.3

NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
ND
ND
ND
ND
NO
NO

ncludocj In totoh,
J - AncV« pietent. Reported vofuertioy net» accurate 01 ptecU. '.
K• And/toptottnt Rspjjrt»dvoKi«mavbabks«Jhis?i. Acluolvolualicxpoctodtoboloww.
N.r«ntatKoid»nlt»eoilWY Conudwpwwnt. Spo«>lm8ttKxhrr̂ L»fw*Ĵ toconll(m.1ip<9wnc«oroL̂
N J • QuaWatfva identification quaitionoct* dua to pocx (etcAitton, ProtumptNOV ptewtf at opptoxmata quontty-
A CWCs) • Inafcatai tnat o TIC B a iwpacFod QkJot-condaraatlon product ' ~ 2Oilisnoi«/W)A»n a
R • UrvafatA* r«ut. AnoVto mayor may not bo pteianrin m* tampto Supporting datanocwiwy to confkm i*wlt. Hot included*! lotah
ND • Compound not detected.
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TABLES
SUMMARY OF SOIL ANALYTICAL DATA - DRAINAGE DITCH

HALBY CHEMICAL SUPERFUND SITE
WILMINGTON, DELAWARE

PAGE 3 OF 6

SompWIO
Sample Locaton

Lab Sample Numoet
Sampling Dote
Dapth tfeot)

P.HRAMET6RS
VOW ll£ COMPOUNDS'

MethylerwChlonda
CatbonDoUfWe
Benzerw
Toluene
Ettiyb«nz«n*

Tola Confidant Cone. VOA*
TentallveV WonlSsd Compound* (BC»>

Unknown Sfaxana
Di-ttoorcpv* Ethet
C IOH20HYrtOcar&on/COekJhng
UnKnawnAlkano
Unknown Afcane/Unknem/n
CW 18 CydoaKan*
C9H 10 Cycloc*ane/Ur*nown
C9H13 CyckxKcan«/C10H22AKan«
C9H20A*an«
C9H20 Mkane/Unknown
C10H22Alkcn«
C8Hl6Cyckx*on«
Unknown*
Cydohexonft, mothyl
Unknown Cyeloafcan*
DmattiylcyCloheirana hornet
ElhytrnothylCYClonexant borne*
Ur*nown Hydrocarbon*
C 1 1H24 Afcane/coelLrtlnQ vmknown
C 1 1 H24 Akone/C 10H20 Cyctoofcan*
CMH24Akane/unlcnown
C 10H20 CyckxahaneAJnknown
ClOH20Cydoakan*
TrmeihyicyelohoJtane komei
CosHjtrng UnJawwrn
Tirnathytbonzene born*
Decatrydtonapihatene
Docahydioncpttiatene borne*
C9HIO/C10H14 Aromatic
C IOH14 Ajomatic/UnkrK-wn Hydrocaibon
EinykSmelhylMnMoe bomec
Dietnyibenzen* i*om*i

Told TIC j

SEMWOATB.E COMPOUNDS
Phenol
4-M«thylpoenol
Naphtoaiene
2-Maihyinaphihoien*
Acenapnthyiene
Acenaphlhw*
Fiuotene
Pnenonltverve
Antrvocene
CanxaoM
Fkxxaninena
Pyien»
Be nio<a)antfitacen«
Ctvysena
b30!-Elriylh*xvr)phitiolate
Bef'HoCO) fluoran theno
Bei aiXtollLjOfonfhen*
B*nzo(a)pyfcn«
tnoenoc 1 .2.3-cd)pyrar»
Dtoenz(ah)onirvoc«n»
Qeraotg J> opetytene

Total Confident Cone BNAs
Tentatively identified Camooundt

unknown Alcohol
Unknown Oiganc Aetdt
Unknown
Unknown
TTXWOVCOl
8ereoldenya«
Acetophenan*
BerecfcAcld
1 ,3-Pioponedione. l̂ aplwn
Unknown Aktol Condenjat*
Unknown Attol Coodemfoe
6«nzeneo«tc Acid
lautcAod
DecohycWmemyl naptnalen*
Dacahydra noptlwieoe Jsomor
IrimniriyinaRtfwfene torn*
C!6H36Attor»
Unknown AJoetryO*
Unknown Alkane
Unknown Alien*
7-IhoOcycio heptana
Ettytnootr̂  no »om»f /Unknown
C15H12PAH
C 1CH 14 PAH
Methoxychlor/Conyovef
PalmjifcAdd
Styiene
E it>Qnona.2-tiy<3iaxy> | . phenyl
Bento(B] Noptno (2.1-0) Ihtoptt
CISH10/CISH12PAH1
C 6H12PAH
C 7H14PAH
C 7H12PAH
C SH12PAH
C 9HI4PAH
C70HI2PAH
C22H12 PAH

Total TIC t

ICLPESTICIO£S/PCSi
det!o>BHC
4.4 -ODD
4. 4 -DOT

Ururs

PRm
ppm
ppm
ppm

ppm

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
Ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
Ppm
ppm
ppm
ppm

ppm
ppm
ppm
Rpm

ppm
ppm
ppm
ppm
ppm
ppm
ppm
Ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
pom
ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
PPm
ppm
ppm
PPm
Ppm
PPm
ppm
ppm
ppm

ppm
ppm
ppm

163
TP-37
39091

1/30/96
30-85

ND
17000
NO
ND
HO

17000

ND
ND
NO
ND
NO
NO
ND
NO
ND
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND
ND
NO
ND

NO
0.2 J

0024 NJ
NO
NO
NO
ND

ocoa NJ
NO
NO

0016 NJ
0014 NJ
ND
NO

0069 B
NO
NO
ND
NO
NO
NO

0362

2 J
99 J

41 44 J
1.3 R
NO
NO
NO
08 NJ
NO
39 R
NO
NO
J.4 BMJ
ND
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO

1 NJ
ND
NO
ND
ND
NO
NO
NO
ND
NO
NO
ND

S3. 14

NO
ND
NO

———— 164 ———
TP-37
39082

1/30/96

ND
170
ND
NO
ND
170

14 ft
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
ND
ND
ND
NO
ND
ND
NO
NO
ND
ND

021 J
0025 J
NO
NO
NO
ND
ND
NO
NO
NO
NO
NO
NO
NO
ND
ND
NO
NO
NO
NO
NO

0235

NO
181 J
426 J
24 It
07 NJ
076 NJ

1 NJ
039 NJ
04S NJ
96,76 t
051 JA
NO
5.3, NJB
NO
ND
ND
ND

0096 J
ND
NO
0 16 NJ
NO
ND
NO
NO
NO
DM R
0.14 NJ
NO
ND
NO
NO
NO
NO
ND
NO
NO

10276

NO
NO
ND

160
IP-39
39078

1 30/96

ND
40
85
0,33 J
062 J
6545

ND
72 NJ
ND
NO
NO
ND
NO
ND
ND
NO
NO
NO
ND
25 NJ
NO
NO
NO
ND
NO
ND
NO
NO
NO
NO
NO
HO
NO
ND
25 J
ND
17 J
ND
139

033 J
12 J
27 J
29 J

0091 NJ
29 J
23 J
22
47 J
09* J
16
23
12
14
NO
34
31 J
9

33 J
12 J
38 J

1J4161

ND
195 J
43 J
ND
ND
ND
ND
ND
NO
NO
ND
ND
NO
NO
NO
ND
NO
ND
ND
NO
NO
NO
»6 J
265 J
ND
ND
ND
NO
36 MJ
13 J
53 J
63 J
412 J
262 J
10 j
07 J
SI J

40.75

00065 J
00056 J
NO

162
TP-3S
39060

1/30/96

ND
8.3
ND
ND
NO
9.3

ND
36 NJ
NO
ND
ND
NO
NO
ND
ND
NO
NO
ND
NO
NO
ND
NO
ND
NO
NO
NO
ND
ND
NO
ND
NO
NO
NO
NO
NO
NO
ND
ND
36

ND
0031 J
NO
NO
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO
019 S
NO
NO
ND
NO
ND
ND

0031

ND
1653 J
2236 J
22 R
NO
019 NJ
042 NJ
0.18 NJ
ND

1.1 JA
ND
3 R

ND
NO
NO
ND
ND
ND
ND
024 NJ
NO
NO
ND
ND
ND
NO
HO
NO
ND
NO
NO
NO
NO
ND
ND
NO

20936

NO
ND
NO

165 (OOP- 12)
IP-38
39063

1/30/96

; NO
7.2
NO
ND
ND
72

ND
33 NJ
ND
NO
NO
ND
ND
ND
ND
ND
NO
NO
ND
NO
NO
NO
ND
NO
NO
ND
NO
ND
ND
NO
ND
NO
NO
NO
ND
NO
NO
ND
3.3

NO
0023 J
NO
NO
ND
NO
ND
NO
NO
ND
ND
NO
ND
ND
0.34 B
ND
NO
ND
ND
ND
ND

0023

ND
1693 J
2823 J
IJ7 *
NO
ND
ND
036 NJ
ND

0.6! JA
NO
044 I
NO
ND
NO
NO
NO
NO
NO
ND
ND
ND
NO
NO
ND
NO
ND
ND
NO
ND
NO
NO
NO
NO
NO
ND

21.223

ND
NO
ND

153
TP-39
39070

1.29/96

ND
ND
019 J
NO
ND
0.19

NO
ND
ND
176 J
065 J
25 J
036 J
136 J
14S J
057 J
2.8 J
1.17 J
486 J
ND
ND
NO
NO
144 J
234 J
1.S J

054 J
3.1 J
34 J
ND
NO
NO
ND
2.3 J
ND
09 J
ND
14

3473

ND
NO
NO
NO
ND
ND
NO
0,17 J
004 J

, NO
0042 J

0 1 J
0022 NJ
0023 J
007 Q
0022 J
0007 N
0016N
0013 N
ND

0016NJ
OJ7I

NO
NO

14.06 J
NO
ND
NO
ND
NO
NO

NO
ND
NO
3.8 J
15 J

151 J
NO
NO
ND
ND
ND
ND
064 J
064 J
ND
NO
NO
ND
ND
NO
NO
NO
NO
NO
NO
NO
ND

22 IS

NO
ND
ND

IM
TP-39
39071

l/29>96

ND
ND
NO
ND
ND
NO

ND
ND
ND
NO
FID
ND
(JD
ND
ND
NO
ND
ND
NO
NO
ND
ND
ND
NO
NO
NO
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND

0045 J
NO
ND
ND
tID
fJD
ND
ND
NO
ND
ND
no
NO
ND
006 B
MO
(ID
NO
(JO
ND
ND

0045

ND
156
464 J
ND
ND
NO
ND
ND
NO

033 JA
0(>V3 NJ
ND
ND
ND
ND
tJD
ND
ND
ND
NO
ND
HO
NO
to
NO
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND

20713

HO
ND
NO

151
TP-40
39068

1/29/96

ND
ND
NO
NO
NO
ND

NO
NO
ND
NO
NO
ND
NO
NO
ND
NO
NO
ND
ND
ND
ND
NO
NO
NO
ND
ND
NO
NO
NO
ND
NO
ND
ND
NO
ND
ND
NO
ND
NO

002 NJ
001 NJ
0007 NJ
0005 NJ
NO
NO
ND

oooa NJ
NO
ND

0017 NJ
0015 NJ
001 NJ
OOU NJ
OOd-J B
0014 NJ
OOOJ NJ
OO» NJ
0006 NJ
ND

0004 NJ
0 142

ND
NO
3.98 J
ND
ND
ND
ND'
14 NJ
ND
101 JA
ND
NO
NO
NO
ND
NO
ND
01 J
NO
019 J
NO
ND
NO
NO
NO
ND
ND
ND
ND
NO
ND
NO
ND
NO
NO
NO
ND
66

ND
ND
NO

152
TP-40
39069

1/29/96

ND
ro
ND
ND
ND
ND

ND
ND
NO
ND
NO
ND
ND
NO
NO
ND
ND
NO
NO
ND
NO
NO
NO
ND
ND
ND
NO
NO
ND
NO
NO
ND
NO
ND
ND
ND
NO
ND
ND

NO
ND
NO
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
HO
ND
NO
ND
ND
NO

ND
NO
NO
NO
ND
NO
NO
03 NJ
ND
ND
0 16 JA
ND
NO
ND
ND
NO
ND
NO
NO
ND
ND
01 J
NO
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
056

ND
NO
ND

156CDUP-11)
IP-10
39073

1,29/96

NO
ND
NO
ND
ND
ND

055 It
NO
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
NO
NO
NO
ND
ND
NO
ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND

NO
ND
NO
NO
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
NO
ND
NO

ND
ND
016 J
023 B
NO
ND
NO
042 NJ
NO

121,71 »
022 JA
NO
028 R
NO
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND

0092 NJ
ND
NO
ND
MO
ND
NO
NO
NO
ND
ND
NO
NO

0392

ND
ND
NO

149
IP-41
39066

1 29/96

ND
NO
023 J
0071 J
012 J
0421

ND
ND
39 J
354 J
ND
NO
NO
ND
081 J
NO
074 J
ND
157 J
1.9 NJ
09 J
122 J
25 J
27 J
18 J
NO
NO
ND
3 J

16 J
IS J
OM a

3 J
ND
NO
ND
566 J
NO

i? J5

094 J
ND
083 J
ia j
NO
NO
ND
14 J

031 NJ
NO

1 NJ
16 J

066 J
067 J
19 8

062 J
01* NJ
064 J
049 NJ
024 NJ
059 NJ
1231

NO
ND

124.5 J
ND
NO
ND
12 R
13 NJ
NO
ND
NO
NO
79 R
59 J
ND
38 J
NO
NO
ND
NO
ND
NO
ND
fJO
ND
NO
ND
NO
NO
ffD
ND
NO
ND
NO
NO
ND
rJD

1472

HO
0015 J
00049 J

ISO
IPJI
39067

1/29/96

NO
NO
NO
NO
NO
NO

re
ND
NO
NO
NO
NO
ND
NO
ND
NO
NO
ND
ND
ND
ND
NO
NO
NO
NO
NO
ND
ND
ND
NO
NO
NO
NO
NO
NO
no
ND
NO
NO

HO
ND
NO
NO
NO
NO
NO
ND
ND
ND
ND
NO
HO
NO

004tt 8
NO
ND
NO
ND
ND
NO
NO

to
NO
01 J
NO
T40
NO
fJO
ND
ND
5dd K
ND
NO
MO
NO
NO
NO
ND
ND
ND
ND
ND
NO
ND
NO
ND
NO
NO
NO
ND
NO
NO
ND
HO
NO
NO
NO
ND
0)

NO
NO
NO

B • Not detected wMtontety obov« iho level leported m tabcnatoiy or f«!d Bank* Not deluded In totat
J • Analyte present Bepoit«d value may not be accurate or pteca*
K-Anotytepresent R»pc«1«ovaluemafbebiasadhlgri. Acluolvalusaexpactediobeiowoi
N • TenlatN* wennrealion Consider present Sp*co*melrxxiiirrKiv'b#M«<j«d!OQoô matpf«9fv;oCTOb̂ Keinlutur«scjm
NJ-OuQitalweaenliflcaltanaueironabieduo topoor reiolution, ptejumpliv«typ(ewnt atappionnoiequanlitv
A CTICi) • Indicate* that a TIC a a impacted afact-condeniation product
n-uniefajbleieut AnoM«iTKW«mciynolbepi«*enlin1he>ompla SuppatngcIolan«ceKaytocor>f»mhtiun NolncludadHlolok.
NO • Compound not dotect«d.
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TABLE i
SUMMARY OF SOIL ANALYTICAL DATA - SUMP AREA

HALBY CHEMICAL SUPERFUND SITE
WILMINGTON, DELAWARE

PAGE 1 Of 2

Sampte ID:
Sample Local-on:

Lab Sampte Number:
Sampling Date:
Depth (feet);

PARAMETERS
VOLATILE COMPOUNDS •

Acetone
CarbonOlsutfide
Xylenes (total)

Total Confident Cone VOAi

rentatrvely Identified Compounds (TlCs)
Unknown Hydrocarbon!
Unknown Alcohol
Unknown
C9H 10 Aromatic
Elhyldlmelhytbenzene turner
DiltopropylErher

Total IICs

SEMIVOLATK.E COMPOUNDS
Phenol
4-Methytphenot
Naphlhaiene
2-MolhytnapMhal»n*
Acenophtrryiene
Acenaphthen*
Dfcenzafuran
Fluorene
HexacNorobenien*
Phonanthrene
Anthracene
Carbazole
Dkvbutylphthajat*
Fluoranthene
Py.ene
Benzo(a)anfhracen*
Chrysene
b«2-Elhylh«)(yDphtrialate
BeniotbXkxxanthene
BenioOOduoranihen*
Bertto(a)pyien«
lndeno(1.2.3-c<3)pyrane

' Diben2(o.n)onthtacert*
Benzof.g,h,i)pervlen*

Tola) Confident Cone. BNA*

Tentatively Identified Compounds
Unknown Aldol Conderaate
Unknown Organic Add
Unknown Alcohol
Unknown Amlne
C6H1 2 Hydrocarbon
Acetomtde. N-N-Dtelhyl
8enzofcJehvd«
Unknown
Dodecanota Add
CI5H12PAH
C16H14PAH
C1SHIO/C15H12PAHS
C20H12PAH
.Gamma, -Sttosteral
7H.&enz(De}Anlruacen-7
2-Thlcsolanilne, 4-Melhyt
Benzole Add/Unknown
Hexadecanoto Add
1,3-Pioponedtone. 1.3-DI

Tola! IICs

TCL PESTICIDES/PCB*
de»a-BHC
44-DDD
aipha-Chtordar*
Arodot-1254
Aroclot-1260

METALS
Aluminum
Antimony
Anento
Bailum
Beryllium
Cadmium
Caldum
Ctvornlum
Cobofl - -
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Ntekel
Potassium
Selenium
Siver
Sodium
Vanadium
Zinc
Cyanide

Un.li

ppm
ppm
ppm
Ppm

ppm
PPm
ppm
ppm
ppm
ppm
PPm

ppm
ppm
ppm
ppm
Ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
PPm
ppm
ppm
ppm
PPm
ppm
ppm
ppm
PPm
PPm
ppm
PPm
ppm

Ppm
ppm
PPm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
PPm
Ppm
ppm
ppm
PPm
ppm
ppm
ppm
ppm
PPm

Ppm
ppm
Ppm
ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm
PPm
Ppm
ppm
ppm
ppm
PPm
ppm
ppm
Ppm
Ppm
ppm
PPm
ppm
ppm
ppm
ppm
ppm

072
IP-24
36174

12/11/95
2.6-3.1

0.39 J
036 J
ND
0.75

ND
NO
NO
NO
ND
0.71 NJ
0.71

0.43 J
0.24 J
0.28 J
0.37 J
0,043 NJ
0.012 NJ
0.13 J
0.04 J
0.054 NJ
O.S2 J
0.05 J
0.036 J
ND
0.39 J
0,31 J
0.2 J
0.3 J
ND
0.32 J
0.094 J
0.17 J
0.11 J
NO
0.12 J
3.373

2.3 J
ND
NO
NO
NO
NO
1.) NJ

3032 J
12 JNB

0,79 J
062 J
ND
NO
069 NJ
ND
ND
ND
ND
ND

35.82

2,? JK
NO
ND
ND
ND

2560
9.3 L
563
365
0,22
0.79
561
9.5
45
742 J

10100
2020
671
101
0.25
54
344
2.2 L
30

2390
17.4
167
10.3 '

073
TP-24
36175

12/11/95
4.3-4.9

ND
0.13 J
ND
0,18

HO
ND
ND
ND
0.44 J
068 NJ
1.12

;
ND
ND
ND
NO
NO
ND
ND
ND
NO

0,014 NJ
ND
ND
ND

0.027 NJ
0.02 NJ
0,019 NJ
0018 NJ
ND

0.032 NJ
0.015 NJ
0.023 NJ
0.013 NJ
ND
0.01 NJ
0.191

NO
30.1 J
NO
NO
ND
.NO '
1.3 NJ

29.17 J
8,5 JNS
ND
ND
ND
ND
ND
ND
0.83 NJ

1 NJ
053 NJ
0.72 NJ
63.7

ND
ND
ND
ND
ND

10500
ND
15.4
71.4
0.63
0.17 J
421
22.2
97
14.1 J

168CG
204
2420
157
0.11
14.3
762
ND
ND
2600
294
176
NO

091
TP-25
36275

12/12/95
2.5-3.0

ND
NO
ND
NO

0,33 J
0,72 J
039 J
ND
ND
ND
1.49

ND
ND
0.21 J
0.19 J
ND
NO
ND
NO
NO
0.16 J
0-029 NJ
NO
ass J
0.069 NJ
0.066 NJ
ND
ND
07 B
ND
ND
ND
ND
ND
ND

1.274

NO
NO
2 J

ND
NO
NO
ND

1146 J
ND
ND

- ND
• ND
ND
ND
ND
ND
ND
ND
ND

1166

ND
ND

. o,n R
ND '
ND

11200
NO
63.5
469
041
6.7

8740
304
31.6
6710 J

134000
458

10500
559
12.3
232
476
OiS? L
8.1
I860
46.9
6200
156

090
TP-25
36274

12/12/95
4.CU5

ND
ND
ND
ND

NO
ND
1.8 J
ND
ND
ND
1.8

ND
0.15 NJ
ND
NO
NO
ND
ND
ND
ND
ND
NO
NO
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.15

ND
46.3 J
72,9 J
ND
ND
ND
ND

461.6 J
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO

580,3

NO
ND
ND
ND
ND

8130
ND
4.5
46.6

. 0.36
0.13
264 J
21.9
3.6
388 J

15400
25.1
1500
83.0
0.17
10.4
536
ND
ND
677
25.0
61.7
2.0

110
TP-26
36526

12/14/95
1,7-2.2

ND
0.12 J
0.041 J
0.161

ND
ND
ND
0.3 J
ND
ND
0,3

ND
ND
0.19 J
NO
NO
ND
ND
ND
ND
0.15 J
0.044 NJ
ND
NO
0,19 J
0.16 J
0.052 NJ
0.09 NJ
1.6 J

0.073 NJ
0026 NJ
0.032 NJ
0.03 NJ
ND
ND

2.637

ND
NO
18.1 J
52 J
ND
NO
ND

* 117 26 J
NO
ND
ND
ND
ND
NO
NO
NO
ND
ND
ND

14056

ND
0.021 J
00037 J
0.13 J
0057 J

21300
ND
1430
549
066
33.0
7550
91.1
560
5250
54600
506

13600
497
1,7
119
873
24 fi
63

5400 fi
43.9

25400
1.1

109
TP-26
36525

12/14/95
3,9-4.4

ND
0.13 J
ND J
0,13 J

NO
NO
ND
ND
ND
NO
ND

ND
ND
ND

0.004 NJ
ND
ND
NO
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND

0.004

069 JA
4,19 J
ND
NO
NO
12NJ
NO

3491 J
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO

8881

ND
ND
ND
NO
ND

12100
ND
9.3
63.9
0.55
ND
850
24.2
6.7
42.7

21500
9.4

2430
129
NO
16.0
1490
14 B
ND
121 B
40.5
82,7
ND

092
TP-27
36276

12/12/95
3,0-3.5

NO
NO
NO
NO

ND
ND
ND
NO
ND
ND
ND

0.051 J
0,041 J
0.075 J
0.1 J
0.06 J
0,02 J
0.049 J
0042 J
0.062 J
046
0.034 J
0.039 J
ND
0.76
0.72
0,38 J
047
0.044 B
0,51
0.17 J
039 J
0,24 J
0.018 NJ
0,22 J
4.961

ND
NO
1,62 J
ND
0.44 J
ND
ND

12.74 J
ND
0,23 J
NO
0.2 J
0,38 J
ND
0.11 N.
ND
ND
ND
ND

1572

ND
ND
ND
ND
ND

3240
NO
36.8
82.0
0,19
NO
709
9.0
2.6
92.6 J

11400
119
925
79.1
at?
4,4
597
ND
0.78
271 B
17.5
30,9
4.3

094
IP-27
36276 '

12/12/95
4,5-5.0

NO
ND
ND
ND

NO
NO
NO
ND
ND
ND
NO

NO
0.006 NJ
0,006 NJ
NO
ND
ND
ND
NO
NO

0.018 J
ND
ND
NO

0,051 J
0041
0023
0029
0,057
0.028
0012 N
0,023
0X316 NJ
NO

0015 NJ
0267

265 R
ND
ND
ND
ND
ND
ND

1,677 J
ND
NO
ND
NO
NO
NO
NO
NO
ND
ND
ND

1677

ND
ND
ND
NO
NO

10900
NO
34.1
728
0,50
ND
451
21,6
4,8
22.1

18200
28.0
1950
120
0.07 J
10.6
1260
0.88 B
ND
409 B
29,7
41,9
ND

B • Not detected subttanttaty above the level repotted In laboratory or field blanks. Not included In totok
J-Anoryte present. Reported value may not be accurate or precise.
L - Analyle present. Reported value may be bkxed low. Actual value is expected lobe higher.
K-Analyte present, Reported value may be bfcsed high. Actuolvotueisexpecledtobelower,
N • Tentative identification. Consider present. Special method) may be needed to confUm its presence or absence In future sampling gffoili.
NJ - Qualitative Identlftcatbn queslbnable due to poor resolution, Presumptively present at approximate quantity.
A (DCs) - Indicate! that a TIC ts a suspected okJcJ-condgnsalion product.
R • Unreliable result Anolyle may or may not be pietent In the sample. Supporting data necessary to confirm result. Not Included In to lad.
NO • Compound not detected.
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î . _ <p ina? 1 1 2^ 2: S SJ •i— co j£ aj

^ssi£55 i 8 m i
1- ri r- ̂

°?
Q. to (Q m W

5j f— CO jSj tO

T-

in CM o) *og
ffl rt o 5j uj
2 i R § 6

h- co g in

^ in q

,- m S W

;- OL S ̂  o
H- S W o

00 tg O) °.
S V K ̂  ®5-! 0- S 3T ̂

T-

lf) O

01 2 CO S ̂
^ OL S ? tni— B ca ̂

"llll
5"

S *" m
<O T- m Jj ̂

Y_ ™

Mi|g
1/1 lO

^ ̂ 1 5 ̂»- ***

« T 8 1 S" ̂ i | *
«j a^ ̂  § * jj
^

" S 5 "§?§il
i

Q S !5 2 «•lip!
d o o ci §•

3 U I

1

°-

Q Q O Q • Q O CO
Z Z j; Z z Z *

0) Q Q Q Q Q O}
1^ Z Z Z Z Z S

Q a a a o a gz z z z C: z t

a a a a tn a 2z z z z * z *

a a co Q Q a co
Z Z d z Z Z ei

a Q a •M: a a •M;
Z Z Z CO Z Z CO

Q Q Q D S W <N
Z Z Z Z * •* COoi

Q Q d D CO Q (D
Z Z Z Z o Z 0

-
a a a f~. o a r*.z z z o n z n

O Q Q O Ot Q 0)
z Z Z z co z co

Q Q Q Q •* Q tZ Z Z Z to Z to

»- 01 Q in a o tn
^ 0 Z d Z Z ci

0) CO Q tO Q O CO
o a z a z Z CM

a a a co a a m.
Z Z Z •* Z 2 t

Q Q tn Q co a CDz z -^ z •* z «

a Q in Q Q Q in
Z Z CO Z Z Z CO

liiiiii
§z

1 1
1 g it 1
5 ^^ ̂ ® uj
CC ® o B S t?
O m S *"^ a ® 5
u j c S S S f i ^ S Q~j 2j je •" - ^j33cSS's.ss-gi;< i-5£-5.s€<D a j £ u J X H i - 5§ R

,

•si
f
§
CM

1I
?s
1

i /

ORIGINAl
(Red)

AR306058



B - Not detected subttonlioty obove the level reported m laboratory or field blanks. Not included m totate.
J - Andryte present. Reported value rnov not be accurate or precise.
L-Anoyteprewnl. Reported value may be biased low. Actual value it expected to be higher.
R* Untenable cetutt. A/v^en>^c<rr,OYr^bepr««cmilnfo»x>mp!e. 

Supporting aata rvecewory to conflrm retUI. Not included In totals.
NO - Compound not detected.

1 NA - Compound
 not onoViwd.
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TABLE EPA-1
SUMMARY OF USEPA SOIL PILE SAMPLING ANALYTICAL RESULTS

HALBY CHEMICAL SITE
WILMINGTON, DELAWARE

Sample Location
Sample Depth (ft)
Laboratory Sample Number
Sample Date

Parameters

TCL VOLATILE ORGANIC COMPOUNDS
Acetone
Carbon Disulfide
Chloroform
Trichloroetfiene (TCE)
Benzene
Tetrachloroethene (PCE)
Toluene
Ethyl benzene
Xylenes (total)

TOTAL VOLATILE ORGANICS

TCL SEMIVOLATILE ORGANIC COMPOUNDS
Naphthalene
2-Methylnaphthalene
Phenanthrene
Ruoranthene
Pyrene
Bis (2-ethylhexyl) phthalate

TOTAL SEMIVOLATILE ORGANICS

| Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm 4
ppm
ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm

ppm

HC-A
——

9506130-01A
6/12/95

Dilution - 1

0.290 B
7,720.0 &

ND
0.00358 J

0.151
0.0292
0.0976
0.0213
0.0994

7,720.402

NA
NA
NA
NA
NA
NA

NA

HC-A
——

9506130-01A
6/12/95

Dilution - 5 I

1.45 B
7.720.0 &

ND
0.0179 J
0.756
0.146
0.488
0.106
0.497

7,722.011

0.526 J
0.601 J
1.08 J
0.759 J
0.86 J
ND

3.826

HOB
—

95061 30-02A
6/13/95

Dilution = 5

.0.751 B
13,300.0 &
0.0136 J
0.0527
0.0829

18.1 1
0.0501
0.0131 J
0.0543

13,318.367

1.03 J
3.67 J
2.28 J
1.85 J
2.13 J
8.62

19.58

HOC
——

9516031-03A
6/1 2/95

Dilution- 5

0.888 B
5,120.0 $

ND
0.0319 J
0.0669
0.0823
0.0452 J

ND
0.0396 J

5,120.266

ND
ND
ND
ND
ND
ND

ND

/Vote: 7779 samivolatila analysis of sample HC-B was performed at a dilution factor of 10.

AR306060 20616\wcrslt



TABLE EPA-1 (confd)
SUMMARY OF USEPA SOIL PILE SAMPLING ANALYTICAL RESULTS

HALBY CHEMICAL SITE
WILMINGTON, DELAWARE

Sample Location
Sample Depth (ft)
Laboratory Sample Number
Sample Date '

Parameters

TCL PESTICIDES
Dieldrin

TCLPCBs

TAL METALS
Aluminum
Antimony
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Zinc

MISCELLANEOUS
Cyanide (total)
Sulfide
Reactive Cyanide
Reactive Sulfide
Percent Solids
Water Content
PH
Total Organic Carbon
Flash Point

Units

ppm

ppm

ppm
ppm
PPm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

• ppm
ppm
ppm
PPm
PPm
ppm

ppm
ppm
ppm
ppm
%
%

std. units
ppm
deg.C

HC-A

95061 30-01 A
6/12/95

Dilution-10

0.0197

ND

4,370.0
5.47

2,000.0
126.0
62.1

3,630.0
49.9
48.7

2,650.0
24,900.0
254.0

2,000.0
1,840.0

9.2
21.5
444.0
ND

9,220.0
31,000.0

5.45
1,200,000.0

1.23
14,300.0

66.8
43.2
9.93

26,700.0
N

HC-B

95061 30-02A
6/13/95

Dilution-10

ND

ND

2,230.0
4.53

30,900.0
95.1
7.48
930.0
31.1
58.5

17,700.0
6,350.0
172.0
407.0
110.0
24.3
27.5
270.0
ND

247.0
3,540.0

23.8
814,000.0

0.038
11,200.0

73.1
26.9
6.63

23,100.0
N

HOC

9516031-03A
6/12/95

Dilution-10

ND

ND

9,300.0
0.694

2,220.0
62.0
ND

373.0
29.5
ND
ND

13,800.0
16.0

2,100.0
91.3
ND
21.3
565.0
0.211

3,240.0
43.2

4.43
609,000.0

0.210
11,400.0

39.6
61.4
6.86

18,000.0
N

B' Found in method blank. Indicates laboratory contamination.
J- An estimated value, found below the method detection limit
N- Flash point not observed; heated to 100 'C
I" Value obtained from a 1:6250 dilution. $- Value obtained from a 1:12500 dilution.
&- Value obtained from a 1:62500 dilution. ND- Not detected
TCL- Target Compound List TAL- Target Analyte List

1. Sample HC-A collected from soil excavated directly from sump.
2. Samples HC-B and HC-C collected from soil excavated from sump exterior.

~:ts*r*f 1tvuti
(Red)

A R 3060 6 I 2oeie\wcrs»t



TABLE EPA-2
SUMMARY OF USEPA SOIL PILE SAMPLING ANALYTICAL RESULTS

HALBY CHEMICAL SITE
WILMINGTON, DELAWARE

Sample Location
Sample Depth (ft)
Laboratory Sample Number
Sample Date

Paramotera

TCLP VOLATILE ORGANIC COMPOUNDS
Benzene
TOTAL TCLP VOLATILE ORGANICS

TCLP SEMIVOLATILE ORGANIC COMPOUNDS
»

TCLP PESTICIDES
Silvex

TCLP PCB*

TCLP METALS
Barium
Chromium

CARBON DISULFIDE

MISCELLANEOUS
Cyanide (total)
Sulfide
Reactive Cyanide
Reactive Sulfide
Extractable Organic Halides
Paint Filter Test
Percent Solids
pH
Rash Point

Federal 1-
Waste Ch
Regulate

Units

HO31
hazardous —
aracteristic 950521 2-01 A
ry Levels 5/30/95

O

rnofl 0.5 0.0965 J
mg/l

mg/l

0.0965

ND

mg/l 1.0 0.0006 J

mg/l - ND

mg/l 100 0.806
mg/l 5.0 0.178

ppm

ppm
ppm

.317.0

- 16.1
- 195,000.0

ppm 250 0.103
ppm 500 2,820.0
ppm
mtyg
%

ND
ND
84.5

std. units <-2or>-12.5 9.12
deg.C N

J- An estimated value, found below the method detection limit.
Nm Flash point not observed; heated to 100'C
ND-Not detected
TCLP" Toxldty Characteristic Leaching Procedure
Note:

1. Sample HC-31 collected from sump solids.

AR306062 20616\WCRSLTZXLS
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TABLE EPA-3

HALBY CHEMICAL "DITCH"

(PRELIMINARY RESULTS)

LOCATION REACTIVE AMMONIA ARSENIC ZINC CARBON -
SULF.IDE DISULPIDE

HAS-1A ND 54Q 92 251 2.4
HAS-1B ND 94.4 959 40.2 7
HAS-1C ND 200 148 23 28
HAS-2A ND 140 924 2560 8600
HAS-2B 3,440 1360 851 6100 6600.
HAS-3A * ND 230 340 968 41,000
HAS-3B ND 590 3590 255̂ ' ? 8800
HAS-4A ND PH<7 4470 1440 16,000
HAS-4B ND PH<7 114 72.1 8600
HAS-5A ND PH<7 3.7 15.1 140
HAS-5B * 42,000 8900 4260 81,300 98,000
HAS-6A 2,500 1280 1010 30,600 730
HAS-6B ND 290 1520 134 290
HAS-6D ND 440 3280 136 400
HAS-7A ND PH<7 • 265 198 9.9
'HAS-7B 350 410 111 706 14
HAS-8A ND PH<7 312 723 5
HAS-8B 950 840 179 847 54
HAS-9 ND PH<7 . 1.7 28 0.8

-HRS-1 ND PH<7 ND ND 0.6
(RINSATE)

* m IGNITABLB AT 71.6 DEGREES P
ALL RESULTS MG/KG

AR306063
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EPA REGION III
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOC ID
PAGE %3d

IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

SITE NAME ft/ilk
OPERABLE UNIT_/) )

SECTION/BOX/FOLDER

REPORT OR DOCUMENT TITLE (̂HAki

DATE OF DOCUMENT b^Hll

DESCRIPTION OF IMAGERY

T*-
NUMBER AND TYPE OF IMAGERY ITEM(S) I kuuf

l̂'-lfyTtAlA ftM'TfiAC^UUl U



EPA REGION III
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOC ID #
PAGE #

IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

SITE NAME

OPERABLE UNIT 1)0

SECTION/BOX/FOLDER ArK f l M t

REPORT OR DOCUMENT TITLE

DATE OF DOCUMENT

DESCRIPTION OF IMAGERY fdC tV\ f

Vo I dfi i <^ 6rA^ VM'(> ^m oetic ~*n Auve/A^ VM'(> m p o e t c ~*n A
NUMBER AND TYPE OF IMAGERY ITEM(S)



EPA REGION III
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOC ID # /Qft-7(g

IMAGERY COVER SHEET
UNSCANNABLEITEM

Contact the CERCLA Records Center to view this document.

SITE NAME

OPERABLE UNIT Ob

u

SECTION/BQX/FOLDER v\ A

REPORT OR DOCUMENT TITLE

DATE OF DOCUMENT jj j-Z. j?

f̂  j&Q D

DESCRIPTION OF IMAGERY

NUMBER AND TYPE OF IMAGERY ITEM(S)_



EPA REGION III
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOC ID #
PAGE #"

IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

SITE NAME

OPERABLE UNIT 00

SECTION/BOX/FQLDER

REPORT OR DOCUMENT TITLE
t

DATE OF DOCUMENT & 12-B }c\(0

Dfl/4-

DESCRIPTION OF IMAGERY

NUMBER AND TYPE OF IMAGERY ITEM(S)



EPA REGION III
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOC ID # 10076>3

IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

SITENAME 44llbU fy\fW\\(AL
1

OPERABLE UNIT ftQ

SECTION/BOX/FOLDER /Fn Ŷ &AlYl& r/iftm
J

REPORT OR DOCUMENT TITLE l<£SpOtA^ AftfifrtA Opî f*

DATE OF DOCUMENT G>(Z~£>j3̂

DESCRIPTION OF IMAGERY K£J! & ̂ fflB* ) 9%) Sfti 1 .̂

KCSul4s M/;mlsdnfl Lvjd ̂ '̂  fow\f>50nds.' ̂Ĥ
'[AlpllVlfl

^- — i

NUMBER AND TYPE OF IMAGERY ITEM(S) 1 W>^



EPA REGION III
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOC ID # tQQ7frS
PAGE #

IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

SITE

OPERABLE UNIT_fll

/VfiSECTIQN/BOX/FOLDER V f l i y i f o OJQYW

REPORT OR DOCUMENT TITLE IZ&SpQlÂ C mJn/JV\

DATE OF DOCUMENT 0? \ 2& j 9 £__________

DESCRIPTION OF IMAGERY K£££ ̂4 \°i°&~ iQQte Sfr\\ S([rt\p\ I

NUMBER AND TYPE OF IMAGERY ITEM(S) 1



EPA REGION III
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOC ID
PAGE

IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

SITE NAME

OPERABLE UNIT 60

SECTION/BOX/FOLDER

REPORT OR DOCUMENT TITLE

DATE OF DOCUMENT 0 D

DESCRIPTION OF IMAGERY

NUMBER AND TYPE OF IMAGERY ITEM(S)



EPA REGION III
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOC ID #

IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

SITE NAME -H/ftlbll OftfJWM (AJ.

OPERABLE UNIT D()

SECTION/BOX/FOLDER rtOid.*\\r&

REPORT OR DOCUMENT

DATE OF DOCUMENT

DESCRIPTION OF IMAGERYJlifrWlVal AV\A l?

A
NUMBER AND TYPE OF IMAGERY ITEM(S) 1 ¥vy)p



EPA REGION III
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOC ID #
PAGE #

IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

SITE NAME j-mi Uj Clwm
OPERABLE UNIT flD

SECTION/BOX/FOLDER AR.

REPORT OR DOCUMENT TITLE

DATE OF DOCUMENT

DESCRIPTION OF IMAGERY

NUMBER AND TYPE OF IMAGERY ITEM(S)__lw££



EPA REGION III
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOC ID # \00l(f3
PAGE #

IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

SITE NAME 4ml b
OPERABLE UNIT

SECTION/BQX/FQLDER Yf did \\t

REPORT OR DOCUMENT TITLE

DATE OF DOCUMENT

DESCRIPTION OF IMAGERY

NUMBER AND TYPE OF IMAGERY ITEM(S)
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SITE CONDITIONS PRIOR TO IMPLEMENTATION
OF THE RESPONSE ACTION PLAN

fSlgR̂ p-- «,̂ --.̂ :--

6ilP5' i' •' ~

Drainage Ditch Area Looking Northeast (16 August 1995)

Drainage Ditch Area Looking East (16 August 1995)
**•

HALBY CHEMICAL SITE



SITE CONDITIONS PRIOR TO IMPLEMENTATION
OF THE RESPONSE ACTION PLAN

Drainage Ditch Looking North From South End (16 August 1995)

Drainage Ditch Area Looking North From South End (1 6 August 1 995)

H/UflK CHEMICAL SITE
WILMINGTON, DELAWARE AR306078' " P . . H PEngineering and Environmental Services



1
INSTALLATION OF SITE SECURITY FENCE

C"'G!:«'Af

Drainage Ditch Area Security Fence Looking Northeast (August 1995)

tX̂ r̂ r̂ Â -̂ r frfg-jfi '•""-/i.- -#; H" IL Z~ •• • »̂  &UEĴ

Warning Sign on South Gate of Drainage Ditch Area Fence (October 1995)

HALBY CHEMICAL SITE
WILMINGTON, DELA WARE fl R 3 0 fi 0 7 9



INSTALLATION OF SITE SECURITY FENCE

Installation of Security Fence to 1-495 Embankment (December 1995)

Installation of Barbed Wire on Top of Fence (December 1995)

HALBY CHEMICAL SITE
WILMINGTON, DELAWARE fl R 3 0 60 8 0 Lanaan Engin»erlng ma Environm.nla,



INVESTIGATION OF WATER MAIN - FIRST EVENT C.-.\miAl

Measuring Test Pit TP-2 (29 August 1995)

Excavating Test Pit TP-3 (29 August 1995)

HALBY CHEMICAL SITE
WILMINGTON, DELA WARE fl R 3 n fi fl ft I'



INVESTIGATION OF WATER MAIN - FIRST EVENT

Excavating Test Pit TP-5 (29 August 1995)

Sampling Test Pit TP-6 (29 August 1995)

HALBY CHEMICAL SITE
WILMINGTON. DPI A WARf fl R 3 0 fi n R 9



INVESTIGATION OF WATER MAIN - SECOND EVENT

Sampling Test Pit TP-28 (11 December 1995)

Excavating the Water Main at Test Pit TP-30 (13 December 1995)

HALBY CHEMICAL SITE
WILMINGTON, DELAWARE AR306083



INVESTIGATION OF WATER MAIN - SECOND EVENT

Water Main Exposed at Test Pit TP-31 (13 December 1995)

Collecting Groundwater Sample From Test Pit TP-31 (13 December 1995)

HALBY CHEMICAL SITE
WILMINGTON, DELAWARE A R 3 0 6 0 8 If ' Langao Engineering an, Environment Services



INVESTIGATION OF WATER MAIN - SECOND EVENT

Ultrasonic Thickness Testing of the Water Main at Test Pit TP-31 (13 December 1995)

Protective Coating of Water Main Repaired at Test Pit TP-30 Prior to Backfilling (13 December 1995)

HALBY CHEMICAL SITE
WILMINGTON, DELA WARE AR306085

Engineering and Environmental Services



DRAINAGE DITCH DELINEATION

•„-,.#,

Excavating Test Pit TP-11 (14 December 1995)

Sampling Test Pit TP-18, Note Debris (14 December 1995)

HALBY CHEMICAL SITE
\Afll



DRAINAGE DITCH DELINEATION

Excavating Test Pit TP-23, Note Level B PPE (18 December 1995)

Excavating Test Pit TP-36, Note Debris (28 December 1995)

VALBY CHEMICAL SITE
WILMINGTON, DEL A WARE AR306087 •:



SUMP AREA DELINEATION

West Sidewall of Test Pit TP-25, Note That Orange-Brown Soil is USEPA Backfill (12 December 1995)

Preparing USEPA Split Sample From Test Pit TP-25 (1 2 December 1 995)

HALBY CHEMICAL SITE
WILMINGTON, DELAWARE A R 306 08 8r rviiwwwuuu Engineering and Environmental Services



DRAINAGE DITCH DELINEATION

Extended Reach Backhoe Used to Excavate Test Pits TP-37 Through TP-41 (January 1996)

Debris Excavated From Test Pit TP-39 (29 January 1996)

HALBY CHEMICAL SITE
WILMINGTON, DELA WARE fl R JO fi Q fl q , „„„„/• "ix^uuU'U^ Langan Engineering an-d Environmental Services



STORMWATER CONTROLS

Backfilling Breach in Lagoon Bank (21 December 1995)

Completed Berm Across Breach in Lagoon Bank (22 December 1995)

HALBY CHEMICAL SITE
WILMINGTON, DELAWARE



PROCESS PLANT AREA SOIL BORINGS

Augering at Boring LB-2 (31 January 1996)

Soil Recovered From Boring LB-9, Deeper From Left to Right (31 January 1996)

HALBY CHEMICAL SITE
WILMINGTON, DELA WARE& R30609I i ~_/• n tj u U U J \ Langail Engineering and Environmental Services



STORMWATER CONTROLS

Placing HOPE Liner Over Drainage Ditch (28 December 1995)

•̂ -"SVm,
--•.":'-V:'-/̂ -v- r>.;>-S:__*'r':̂ l;o-:-:'- -̂ r̂ ? L/ ':'t -""'""-•".:.-:_ jĵ '̂i-vv .r.-:̂:,;;..̂;r;:̂ ĝ5|;̂ 5̂̂jjf;=gttig

Placing Clean Fill Over HOPE Liner (29 December 1995)

HALBY CHEMICAL SITE
HFI A MS A PF



TRANSFER OF SOIL PILES FROM THE PROCESS PLANT
AREA TO THE DRAINAGE DITCH AREA

Placing Excavated Soil on HOPE Liner in Drainage Ditch Area (2 January 1996)

Covered and Secured Soil Pile (April 1996)

HALBY CHEMICAL SITE
WILMINGTON, DELA WARE AR306093

n anrf Pn\,-!r.--M"rr>^r-i«-«i O^-t,



SITE CONDITIONS FOLLOWING IMPLEMENTATION
OF THE RESPONSE ACTION PLAN

Drainage Ditch Area Looking North From South End (22 February 1996)

Drainage Ditch Area Looking Northwest, Taken During Treatability Study Sample Collection (2 April 1996)

HALBY CHEMICAL SITE
WILMINGTON, DELAWARE AR3Q609L* , 3nfMan F ,c ,,__________ ' ni.-wv»w>-.^-T I_anyan Engir.ea-mg and Envirormenta! Ssr
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APPENDIX B
TEST BORING LOGS AND TEST PIT LOGS

Engineering and Environmental Services



LOG OF BORING NO: LB-1_________________Sheet 1 of 1
Project Name- Halbv Chemical Project Number : 2061604 jlj
Location: Wilminqton, Delaware Elev. and Datum : -10 feet MSL,Topo Mao. 1983 j
Drillinq Aaency : Advanced Drilling, Inc. Data: 31January1996 J»
Drilling Eauipment : Strata Star 15 Completion Depth : 11 feet IV
Size and Type of Bit : 8 Inch Diameter Auqer Water Level : ~3 feet I
Sampler : 2 Inch or 3 Inch Diameter Steel Split Spoon Foreman : Scott Albaralla
Sampler Hammer Drop : 30 Inches IWeiqht : 140 Pounds Inspector: Paul McAndrew

Strata Depth
(feet)

- 1 -

- 2 -

- 3 -

- 4 -

- 5 -

- 6 -

- 7 -

- 8 -

- 9 -

- 10 -

- 11 -

- 12 -
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1

1

Z

3

4

5

6
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DESCRIPTION

Gray-brown silty coarse to fine SAND, some
medium to fine gravel, trace clay (moist to wet)

Dark gray to brown silty coarse to fine SAND,
trace fine gravel, trace clay (wet)

Light gray coarse to fine SAND, trace to some
silt trace medium to fine gravel (moist)

Dark gray to black fine SAND, trace to some silt
(moist)

Light gray SILT, some fine sand (moist)

Black fine SAND, trace silt (moist)

BOTTOM OF BORING @11'

REMARKS

START: 08:40
Boring relocated about 12' west of
proposed location.

Environmental soil sample LB-1-171
collected from 1 .5' to 2' at 9:05.

Soil is very soft and wet, getting poor
recovery. Auger to 3' and try again.

PID=0 ppm from surface to 5'.

Environmental soil sample LB-1 -172
collected from 3.5' to 4.5' at 9:25. Extra
sample required, poor recovery. I

PID»1 ppm from S' to 6'. Slight odor V
noted. T

Environmental soil sample LB-1-173
collected from 5.5' to 6' at 930.

PID̂ O ppm at 7.5'. Slight odor noted

Environmental soil sample LB-1 -174
collected from 7.5' to 8' at 9:40.

Strong odor noted in black sand. PID
may not be working.

Environmental soil sample LB-1 -175
collected from 9.5' to 10' at 9:43.

STOP: 09:45
Notes:
1. Duplicate sample DUP-13-221 collected

at sample LB-1 -171 location.

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC. ^
River Drive Center 1 . Elmwood Park, NJ 07407

2061604\BORLOG96.XLS

AR306096



LOG OF BORING NO: LB-2_______________________Sheet 1 of 1
Project Name: Halby Chemical Project Number : 2061604 .... u-:
Location : Wilminqton. Delaware Elev. and Datum : -10 feet MSL, Topo Map,1983 i"1 x\
Drillinq Aqencv : Advanced Drillinq, Inc. Date : 31 January 1996
Drilling Equipment : Strata Star 15 Completion Depth : 10 feet
Size and Type of Bit : 8 Inch Diameter Auqer Water Level : -3 feet
Sampler : 2 Inch or 3 Inch Diameter Steel Split Spoon Foreman : Scott Alberalla
Sampler Hammer I Drop : 30 Inches |Weiqht : 140 Pounds Inspector: Paul McAndrew

Strata Depth
(feet)

_ 1 _

- 2 -

- 3 -

- 4 -

- 5 -

- 6 -

- 7 -

- 8 -

- 9 -

_ 10 _

- 11 -

- 12 -
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DESCRIPTION

Gray-brown fine SAND, some silt (moist)

Concrete DEBRIS

Dark gray to black SILT and fine SAND, trace
medium sand, trace clay (moist)

Black SILT arid fine SAND, trace clay (moist)

Black SILT and fine SAND, trace clay (moist)

Black SILT and fine SAND, trace clay (moist)

BOTTOM OF BORING @ 1 0'

REMARKS

START: 10:10

Encounter concrete debris and rubble
at 6" depth, auger to 2'.

No soil sample collected from 1 .5' to 2',
only debris present

PID=0 ppm for entire boring.

Slight odor noted at 4'.

Environmental soil sample LB-2-176
collected from 3.5' to 4' at 10:25.

Slight odor noted.

Environmental soil sample LB-2-177
collected from 5.5' to 6' at 10:30.

Environmental soil sample LB-2-178
collected from 7.5' to 8' at 10:35.

Environmental soil sample LB-2- 179
collected from 9' to 10' at 10:40. Extra
volume needed for duplicate sample.

STOP: 10:35

Notes:
1 . Duplicate sample DUP-1 4-222 collected

at sample location LB-2-179.
2. CS2 Draeger tubes<3 ppm.

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

2061604\BORLOG96.XLS

&R3Q6097



LOG OF BORING NO: LB-3_______________________Sheet 1 of 1
Project Name : Halby Chemical
Location : Wilminqton, Delaware
Drillinq Aqency : Advanced Drilling, Inc.
Drillinq Equipment : Strata Star 15
Size and Type of Bit : 8 Inch Diameter Auqer
Sampler : 2 Inert or 3 Inch Diameter Steel Split Spoon
Sampler Hammer (Drop : 30 Inches |Weiqht : 140 Pounds

Strata Depth
(feet)

_ 1 _

- 2 -

- 3 -

- 4 -

- 5 -

- 6 -

- 7 -

- 8 -

- 9 -

_ 10 _

- 11 -

- 12 -

SAMPLES

1

1

2

3

4

5

1
3"
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2"
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2"
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2'
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8
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8

Project Number : 2061604 1.
Elev. and Datum : -10 feet MSL. TopoMao.1983 •' r
Date : 31 January 1996 |
Completion Depth : 10 feet J>
Water Level : ~3 feet (|
Foreman : Scott Alberalla \
Inspector : Paul McAndrew |

DESCRIPTION

Gray-brown to orange-brown silt, some clay,
trace fine sand (moist)

Orange-brown fine SAND, some silt (moist)

Orange-brown fine SAND, some silt, trace clay
(moist)

Black silty fine SAND (moist)

Black SILT, some fine sand (moist)

Black fine sandy SILT (moist)

BOTTOM OF BORING @ 10'

t

REMARKS

START: 11:05

PID-0 ppm.

Environmental soil sample LB-3-180
collected from 1 .5' to 2' at 1 1 :30.

PID-0 ppm.

Environmental soil sample LB-3-181
collected from 3.51 to 4' at 11 35.

PID«0 ppm. I
Black silt and sand starts at 5.4' depth. fl|

Environmental soil sample LB-3-182
collected from 5.5' to 6' at 11 :36.

Slight odor in black silt
PID-2 ppm.

Environmental soil sample LB-3-183
collected from 7.5' to 8' at 1 1 :40.

Slight odor in black silt
PI 0=0 ppm.

Environmental soil sample LB-3- 184
collected from 9.5' to 10' at 11:42.

STOP: 11:30

Jf
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC. ^

River Drive Center 1 , Elmwood Park, NJ 07407

2061604\BORLOG96.XLS

AR306098
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LOG OF BORING NO: LB-4 " ~~ ' Sheet 1 of 1 r *"•!*>*}, J
Project Name: Halbv Chemical Project Number : ' 2061604 . t
Location : Wilminqton, Delaware Elev. and Datum : -12 feet MSL. Topo Mao. 1983
Drillinq Agency : Advanced Drillinq. Inc. Date: 31 January 1996
Drillinq Equipment : Strata Star 15 Completion Depth : 10 feet
Siza and Type of Bit : 8 Inch Diameter Auqer Water Level : -3 feet
Sampler : 2 Inch-or 3 Inch Diameter Steel Split Spoon Foreman : Scott Alberalla
Sampler Hammer I Drop : 30 Inches I Weiqht : 140 Pounds Inspector: Paul McAndraw

Strata

-

Depth
(feet)

_ 1 _

- 2 -

- 3 -

- 4 -

- 5 -

- 6 -

- 7 -

- 8 -
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- 12 -
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DESCRIPTION

Gray-brown to orange-brawn silty fine SAND,
trace clay (moist)

Orange-brown fine SAND, trace to some silt
(moist)

Orange-brown to gray-brown fine SAND, trace to
some silt (moist)

Orange-brown to gray-brown fine SAND, trace to
some silt (moist)

Black fine sandy SILT (moist)

Mottled light gray and orange-brown SILT, trace
fine sand, trace clay (moist)

Black sandy SILT (moist)

BOTTOM OF BORING @ 10'

REMARKS

START: 16:30
PID=0 ppm for entire boring.

Environmental soil sample LB-4-185
collected from 1 .5' to 2' at 16:45.

Environmental soil sample LB-4-186
collected from 3.5' to 4' at 16:48.

Environmental soil sample LB-4-187
collected from 5.5' to 6' at 16:51.

Environmental soil sample LB-4-188
collected from 7.5' to 8' at 16:58.

Environmental soil sample LB-4-189
collected from 9.5' to 10' at 17:03.

STOP: 17:05

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

J1 . -T
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LOG OF BORING NO: LB-S Sheet 1 of 1 '"' "} .
Project Name: Halby Chemical Project Number :• 2061604 .-- .j
Location : Wilminqton, Delaware Elev. and Datum : -1 1 .5 feet MSL, Topo Map,1983 J
Drillinq Aqency : Advanced Drillinq. Inc. Date: 31 January 1996 J
Drillinq Equipment : Strata Star 15 Completion Depth : 10 feet j|̂
Size and Type of Bit : 8 Inch Diameter Auqer Water Level : -3 feet Hp
Sampler: 2 Inch or 3 Inch Diameter Steel Split Spoon Foreman: Scott Alberalla f
Sampler Hammer I Drop : 30 Inches |Weiqht : 140 Pounds Inspector:

Strata Depth
(feet)

_ 1 -

- 2 -

- 3 -

- 4 -

- 5 -

- 6 -

- 7 -

- 8 -

- 9 -

- 10 _

- 11 -

- 12 -
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DESCRIPTION

Concrete DEBRIS

Orange-brown to gray-brown fine SAND, trace to
some silt (moist)

Medium-gray to black fine SAND, some silt
(moist)

/
Black fine SAND, some silt (moist to wet)

Black fine SAND, some silt (moist to wet)

BOTTOM OF BORING @ 10'

Paul McAndrew I

REMARKS

START: 1452
Boring relocated about 5' south of
proposed location. Auger through
about 2' of concrete debris. No sample
collected from upper 2* of soil

PID«0 ppm for entire boring.

Environmental soil sample LB-5-190
collected from 3.5' to 4' at 1535.

Soil changes to black sand and silt at
4.5'.

|)
Environmental soil sample LB-5-191 Ĵ T
collected from 5.5' to 6' at 1537. j

Environmental soil sample LB-5-192
collected from 7.5' to 8' at 15:40.

Environmental soil sample LB-5-193
collected from 9' to 10' at 15:44. Extra
volume required for duplicate.

STOP: 15:45

Notes:
1. Duplicate sample OUP-17-225 collected

at sample location LB-5-193.

m
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC. V

River Drive Center 1 , Elmwood Park. NJ 07407

2061604\BORLOG96.XLS
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LOG OF BORING NO: LB-6
Project Name : Halby Chemical
Location : Wilminqton, Delaware
Drillinq Aqency : Advanced Drilling, Inc.
Drillinq Equipment : Strata Star 15
Size and Type of Bit : 8 Inch Diameter Auqer
Sampler : 2 Inch- or 3 Inch Diameter Steel Split Spoon
Sampler Hammer |Drop : 30 Inches IWeiqht : 140 Pounds

Strata

•

Depth
(feet)

_ 1 -

- 2 -

- 3 -

- 4 -

- 5 -

- 6 -

- 7 -

- 8 -

- 9 -

_ 10 _

- 11 -

- 12 -
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Sheet 1 of 1 "•"!~*?;
Project Number : ' 2061604 .,-, >'
Elev. and Datum : -1 1 .5 feet MSL, Topo Map, 1983
Date: 31 January 1996
Completion Depth : 10 feet
Water Level : -3 feet
Foreman : Scott Alberalla
Inspector : Paul McAndrew

DESCRIPTION

Brown coarse to fine SAND, some silt trace
medium to fine gravel (moist)

Orange-brown fine SAND, trace silt (moist)

Orange-brown to gray-brown fine SAND, trace silt
(moist)

Orange-brown to gray-brown fine SAND, trace silt
(wet)

Black SILT, trace fine sand (wet)

Black fine SAND, some silt (wet)

BOTTOM OF BORING @ 10'

REMARKS

START: 15:55

PID=0 ppm for entire boring.

Environmental soil sample LB-6-194
collected from 1 .5' to 2' at 16:05.

Environmental soil sample LB-6-195
collected from 3' to 4' at 16:13. Extra
volume required for duplicate sample.

Environmental soil sample LB-6-196
collected from 5.5' to 6' at 16:15.

Environmental soil sample LB-6-197
collected from 7.5' to 8' at 16:20.

Environmental soil sample LB-6-198
collected from 9.5' to 10' at 16:22.

STOP: 1620

Notes:
1 . Duplicate sample DUP-1 8-226 collected

at sample location LB-6-195.

^
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

River Drive Center 1 , Elmwood Park, NJ 07407
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LOG OF BORING NO: LB-7
Project Name : Halby Chemical
Location : Wilminqton, Delaware
Dfillinq Aqency : Advanced Drillinq, Inc.
Drillinq Equipment : Strata Star 1 5
Size and Type of Bit : 8 Inch Diameter Auqer
Sampler : 2 Inch or 3 Inch Diameter Steel Split Spoon
Sampler Hammer |Drop : 30 Inches |Weiqht : 140 Pounds

Strata

•

Depth
(feet)

. 1 .

- 2 -

- 3 -
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' 3ftlG!3
Sheet 1 of 1 ... . ;'

Project Number : 2061604 1
Elev. and Datum : - 1 1 feet MSL Topo Mao. 1 983 I
Date : 31 January 1996 L̂
Completion Depth : 10 feet l^l
Water Level : ~3 feet ^J
Foreman : Scott Alberalla I
Inspector : Paul McAndrew

DESCRIPTION

Gray-brown to orange-brown SILT, some clay,
trace fine sand (moist)

Orange-brown SILT, some fine sand, trace clay
(moist)

Orange-brown fine SAND, trace to some silt
(moist)

Orange-brown fine SAND, trace silt (moist)

Orange-brown fine SAND, trace silt (moist)

Black fine SAND, trace silt (moist)

Black fine SAND, trace silt (moist)

Orange-brown fine SAND, trace silt (moist)

BOTTOM OF BORING @ 101

REMARKS

START: 1225

PID<=0 ppm for entire boring.

Environmental sofl sample LB-7-199
collected from 1 ' to 2' at 1 2:43. Extra
volume required for MS/MSD sample.

Environmental soil sample LB-7-201
collected from 3.51 to 4' at 12:45.

Environmental soil sample LB-7-202
collected from 5.5' to 6' at 12:49.

Environmental soil sample LB-7-203
collected from 7.5' to 8' at 12:52.

Color changes occur at 7.6' and at 8.8'.

Environmental soil sample LB-7-204
collected from 9' to 10' at 12:55. Extra
volume required for duplicate sample.

STOP: 12:50

Notes:
1 . Duplicate sample DUP-1 5-223 collected

from sample location LB-7-204.
2. MS/MSD sample LB-7-200 collected

from sample location LB-7-199.
3. Boring was relocated about 20" north M

of proposed location. ™

-U

>

It
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC. I

River Drive Center 1 , Elmwood Park, NJ 07407 |
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LOG OF BORING NO: LB-8 ' Sheet 1 of 1 ' ''.
Project Name: Halby Chemical Project Number : 2061604 »•• -'
Location : Wilminqton, Delaware Elev. and Datum : -1 1 feet MSL, Tooo Mao.1983
Drillinq Aqency : Advanced Drillinq, Inc. Date : 31 January 1996
Drillinq Equipment : Strata Star 15 Completion Depth : 10 feet
Size and Type of Bit : 8 Inch Diameter Auqer Water Level : -3 feet
Sampler: 2 Inch or 3 Inch Diameter Steel Split Spoon Foreman: Scott Alberalla
Sampler Hammer (Drop : 30 Inches (Weight : 140 Pounds Inspector: Paul McAndrew

Strata Depth
(feet)

_ 1 -

- 2 -
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- 6 -
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DESCRIPTION

Gray-brown coarse to fine SAND, some silt, trace
medium to fine gravel (moist)

Orange-brown fine SAND, some silt (moist)

Orange-brown fine SAND, some silt (moist)

Light gray SILT, some fine sand, trace clay
(moist)

Light gray SILT, some fine sand, trace clay
(moist)

Black silty fine SAND (moist to wet)

Medium gray fine SAND, trace to some silt (wet)

BOTTOM OF BORING @ 10'

REMARKS

START: 14:10

PID=0 ppm.

Environmental soil sample LB-8-205
collected from 1.5' to 2* at 14:25.

PID=0 ppm.

Environmental soil sample LB-8-206
collected from 3.5' to 4' at 14:30.

PID=0 ppm.

Environmental soil sample LB-8-207
collected from 5.5' to 6' at 14:33.

PID=0 ppm.
Slight odor noted.

Environmental soil sample LB-8-208
collected from 7.5' to 8' at 1 4:36.

PID=17 ppm from 8' to 10'
Moderate to strong odor noted.

Environmental soil sample LB-8-209
collected from 9.5' to 10' at 14:40.

STOP: 14:56

Notes:
1 . Duplicate sample OUP-1 6-224 collected

at sample location LB-8-205.

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

2061604\BORLOG96.XLS
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• •LOG OF BORING NO: LB-9 Sheet 1 of 1
Project Name : Halby Chemical Project Number : 2061604
Location: Wilminqton, Delaware Elev. and Datum : -11 feet MSL, TopoMap.1 983 ^̂
Drillinq Aqency : Advanced Drillinq, Inc. Date: 31 January 1996 ••
Drillinq Equipment : Strata Star 15 Completion Depth : 10 feet *̂
Size and Type of Bit : 3 Inch Diameter Auqer Water Level : ~3 feet
Sampler : - Z Inch or 3 Inch Diameter Steel Split Spoon Foreman : Scott AlberaHa
Sampler Hammer

Strata

-

Depth
(feet)

_ 1 _

- 2 -

- 3 -

- 4 -

- 5 -

- 6 -

- 7 -

- 8 -

- 9 -

- 10 -

- 11 -

- 12 -

Drop : 30 Inches Waiqht : 140 Pounds Inspector: Paul McAndrew
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DESCRIPTION

Brown medium to fine SAND, some silt (dry)

Brown to gray-brown medium to fine SAND, trace
to some silt (moist)

Gray-brown medium to fine SAND, trace to some
silt (moist)*

Black SILT, trace to some fine sand (moist)

Black SILT, trace to some fine sand (moist)

Black SILT (moist to wet)

Black silty coarse to fine SAND (moist)

BOTTOM OF BORING @ 101

REMARKS

START: 1338

PID»1 to 2 ppm.
Slight odor noted.

Environmental soi sample LB-9-210
collected from 1 ' to 2' at 13:55. Extra
volume required for MS/MSD sample.

PID-0 ppm.
Slight odor noted.

Environmental soil sample LB-9-212
collected from 3.5' to 4' at 13:58.

PIDxO ppm. f̂e
Slight odor noted. F̂

Environmental soil sample LB-9-213
collected from 5.5* to 6' at 14:02.

PID-0 ppm.
Slight odor noted.

Environmental soil sample LB-9-214
collected from 7.5' to 8' at 14:05.

PID*0 ppm.
Slight odor noted.

Environmental soil sample LB-9-215
collected from 9.5' to 10' at 14:07.

STOP: 14:00

Notes:
1 . MS/MSD sample LB-9-21 1 collected

from sample location LB-9-210.

«
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

River Drive Center 1 , Elmwood Park, NJ 07407
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LOG OF BORING NO: LB-10___________________ Sheet 1 of 1
Project Name: Halby Chemical
Location : Wilminqton. Delaware
Drillinq Agency : Advanced Drillinq, Inc.
Drillinq Equipment : Strata Star 1 5
Size and Type of Bit : 8 Inch Diameter Auqer
Sampler : 2 Inch" or 3 Inch Diameter Steel Split Spoon
Sampler Hammer I Drop : 30 Inches IWeiqht: 140 Pounds

Strata Depth
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Project Number : 2061604
Elev. and Datum : -1 1 feet MSL. Topo Map, 1983
Date : 31 January 1996
Completion Depth : 10 feet
Water Level : -3 feet
Foreman : Scott Alberalla
Inspector : Paul McAndrew

DESCRIPTION

Gray-brown to orange-brown SILT, some clay,
trace fine sand (moist)

Gray-brown to orange-brown SILT, some clay,
trace fine sand (moist)

Orange-brown tine SAND, trace to some silt
(moist to wet)

/
Orange-brown fine SAND, some silt (moist
to wet)

Orange-brown fine SAND, some silt
(moist to wet)

Mottled orange-brown and light gray SILT, some
fine sand, trace clay (moist)

BOTTOM OF BORING @ 10'

REMARKS

START: 13:05

PID=0 ppm for entire boring.

Environmental soil sample LB-10-216
collected from 1 .5' to 2' at 13:15.

Environmental soil sample LB-1 0-21 7
collected from 3.5' to 4' at 13:20.

Environmental soil sample LB-1 0-21 8
collected from 5.5' to 6' at 13:22.

Environmental soil sample LB-1 0-21 9
collected from 7.5' to 8' at 13:25.

Environmental soil sample LB-1 0-220
collected from 9.5' to 10' at 13:29.

STOP: 13:30

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park. NJ 07407

2061604\BORLOG96.XLS
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LOG OF TESTPITNO: TP-1 Sheet 1 of 1
Project Name : Halby Chemical Project Number : 2061601
Location : Wilmington, Delaware Elev. and Datum : 6 ft. MSL(8st.), Topo Map.1983
Excavation Contractor : Republic Environmental Systems Date :
Excavation Equipment : CAT416EH Backhoe 8/29/95

Strata Depth
(«)

1
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4
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6
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9

10 "
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12 "

13 "

14 "

15

No.

048

049

Type

GRAB

GRAB

DESCRIPTION

Brown medium to fins SAND, traca silt (moist)

Gray medium to fins SAND, some silt (moist to wat)

\^ Gray coarse GRAVEL and medium to fine SAND seam (wet)

Gray CLAY and SILT, stiff (wst)

BOTT

*
> fc

P
X I

P
E
L

i
E

) C s'

—— X ——— *-

3M d F TEST PIT @ 6.0 FEET

, f
t

TEST
PIT

6'

36' FENCE
——— * ————— X ———— *—

NOT TO SCALE

Completion Depth : 6.0 feet
Water Level : 4.8 feet

REMARKS

START: 10:30
Level 0 PPE
Treated wood pieces/timbers present

Water in pit is black, possibly from organics.

Strong odor, water entering the pit. Pit walls
caving at 3.3 ft., water entering pit at 2ft.

Environmental soil sample TP-1-04B
collected from 0.75' to 1.25' at 10:50.

Wood plank encountered on East side of pit.

Environmental soil sample TP-1-049
collected from 5.5' to 6.0' at 10:45.

STOP: 11:15

AIR MONITORING RESULTS

Breathing zone during excavation:
P 1 0=0 to 1 ppm

Hnu readings were zero until water was
encountered.

CS2 Draeger tubes < 0.1 ppm
H2S Oraeger tubes < 0.5 ppm
NH4 Oraeger tubes < 5.0 ppm

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

. 2061601\TPDJTCH1.XLS
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LOG OF TESTPITNO: TP-2________________Sheet 1 of 1
Project Name: Halby Chemical Project Number : 2061601
Location : WHminaton, Delaware Elev. and Datum : stt MSL(MU. Topo M«p,i983
Excavation Contractor : Republic Environmental Systems Date :
Excavation Equi

Strata Depth
(ft)

1

2
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5
_
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15

ment: - CAT416EHBackhoa 8/29/95

No.

050

051

Type

GRAB

GRAB

DESCRIPTION

Brown medium to fine SAND, trace silt (moist)

Gray SILT, some medium to fine sand (wet)

Brown CLAY and SILT, stiff (wet)

BOTTOM OF TEST PIT @ 6.0 FEET

t *Z1

P TEST
5 ̂  1 PIT

P
E
L 10'

;< '
N
E

— 8' „

'• '86' FENCE

NOT TO SCALE

Completion Depth : 6.0 feet
Water Level : 3.7 feet

REMARKS

START: 11:25
Water in pit is black, odor wai noted.

Environmental soil sample TP-2-050 was
collected from 1.5' to 2' at 1 1:35.

Environmental soil sample TP-2-051 was
collected from 5' to 5.5' at 1 1:30.

STOP: 11:50

AIR MONITORING RESULTS

Breathing zone during excavation:
PID«0 ppm
CS2 Draeger tubes < 0.1 ppm
H2S Draeger tubes < 0.5 ppm
NH4 Draeger tubes < 5.0 ppm

Over Excavation:
PID»7ppm
CS2 Draeger tube » Bppm

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

AR306 I 07



LOG OF TEST PIT NO: TP-3 Sheet 1 of 1
Project Name : Halby Chemical Project Number : 2061601
Location: ' Wilmington, Delaware Elev. and Datum : 6ft. MSL(esi), TopoMap.1983
Excavation Contractor : Republic Environmental Systems Date :
Excavation Equipment : CAT416EH Backhoe 8/29/95

Strata Depth
(ft)
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No.

052
062

053

Type

GRAB
DUP1

GRAB

DESCRIPTION

Brown medium to fine SAND, trace silt (moist)

Brown fine SAND, some silt (wet)

Gray CLAY and SILT, stiff (wet)

BOTTC

V P
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P
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x 8'

v fx ——— * ———

}M OF TEST PIT @ 6.5 FEET

^ i-
TEST
PIT

10'
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FENCE

/* S* ' -

Completion Depth : 6.5 feet
Water Level : 4.0 feet

REMARKS

START: 12:30

Environmental soil sample TP-3-052
collected from 1.5' to 2' at 12:45.

Strong odor at 3ft.

Environmental soil sample TP-3-053
collected from 5.5' to 6' at 1 2:50.

STOP: 13:00

AIR MONITORING RESULTS

Breathing zone during excavation:
PIDal to 2 ppm
CS2 Draeger tubes < 0.1 ppm
H2S Draegar tubes < 0.5 ppm
NH4 Draeger tubes < 5.0 ppm

in test pit after excavation:
PID=20 ppm
CS2 Draeger tubes » 5 ppm

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

2061601VTPDITCH1.XLS



LOG OF TEST PIT NO: TP-4 • Sheet 1 of 1
Project Name : Halby Chemical Project Number : 2061601
Location: . Wilmington, Delaware Elev. and Datum : eft. MSL<«t.).TopoM«p.is83
Excavation Contractor : Republic Environmental Systems Date :
Excavation Equi merit : CAT416EH Backhoe 8/29/95

Strata Depth
(ft)

1

2

3

4

5
-

6

7

8

9

10

11

12 "

13 ~

14

15

No.

054'

055

Type

GRAB

GRAB

DESCRIPTION

Brown medium to fine SAND, trace silt (moist)

Black fine SAND, some silt (moist)

Gray CLAY and SILT, stiff (wet)

BOTTOM OF TEST PIT @ 7.0 FEET

I'
FENCE V

P y
I

L
I

t N

" 8' "I

TEST
PIT 10'

186' NOT TO SCALE

•-•— -X, /- .v

Completion Depth : 7.0 feet
Water level : 4,0 feet

REMARKS

START: 14:00

Environmental soil sample TP-4-054
collected from 1.5' to 2.0' at 14:10.

Environmental soil sample TP-4-055
collected from 5.5' to 6.0' at 14:05.

STOP: 14:15

AIR MONITORING RESULTS

Breathing zone during excavation:
PID-0 ppm
CS2 Draeger tubes < 0.1 ppm
H2S Draeger tubes < 0.5 ppm
NH4 Draeger tubes < 5 ppm

In test pit alter excavation:
PID-20 ppm
CS2 Draeger tubes - 3 ppm

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Centerl, Elmwood Park, NJ 07407

2061B01VTPDITCH1.XLS

AR306I09



LOG OF TEST PIT NO: TP-S Sheet 1 of 1
Project Name : Halby Chemical Project Number : 2061601
Location: . Wilmington, Delaware Elev. and Datum : 6 ft. MSL(»st.), Topo Map, 1983
Excavation Contractor : Republ c Environmental Systems Date :
Excavation Equipment : ._ CAT416EH Backhoe 8/29/95

Strata Depth
(ft)

1

2

3

4

5
- , -

6

7

8.

9

10

11

12 "

13
-

14

15

No.

056

057
063

Type

GRAB
MS/
MSD

GRAB
DUP2

DESCRIPTION

Brown medium to fine SAND, trace silt

Black fine SAND, some silt, little medium to fine gravel

Black 0.5 to 0.75-inch GRAVEL

Black fine SAND, some silt

Gray CLAY and SILT, stiff

BOTTOM OF TEST PIT @ 7 FEET

FENCE V

P ^ 2'
I>: P
E
L
1

< N
_ E

>r s' *~
\t

—————— t

TEST
PIT 7'

236' NOT TO SCALE

Completion Depth : 7.0 feet
Water Level: 4.0 feet

REMARKS

START: 14:20
Ditch is dry.

Environmental soil sample TP-5-056
collected from 1.5' to 2.0' at 14:30.

Possible fill from water line.

Environmental sail sample TP-5-057
collected from 5.5' to 6.0' at 14:25.

STOP: 14:45

AIR MONITORING RESULTS

Breathing zone during excavation:
CS2 Draeger tubes < 3.0 ppm
H2S Draeger tubes < 0.5 ppm
NH4 Draeger tubes < 5.0 ppm
PID « 0 to 20 ppm

In test pit after excavation:
CS2 Draeger tubes - 5.0 ppm

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

.2C6lfiOUTprj|TCH1.XLS

HR306UQ



LOG OF TEST PIT NO: TP-6______ " Sheet 1 of 1
Protect Name : Halby Chemical Project Number : 2061601
Location: Wilmington, Delaware Elev. and Datum : eft. MSL(»t.), TopoMap.issa
Excavation Contractor : Republic Environmental Systems Date :
Excavation Equip

Strata Depth
(ft)

1

2

3

4

5

6

7

8

9

10 "

11

12

13

14 "

15

ment: CAT416EHBackhoe 8/29/95

No.

058

059

Type

GRAB

GRAB

DESCRIPTION

Brown medium to fine SAND, little medium to fine gravel, trace silt,
wood pieces: looks like 4-inch pile, lots of wood

Black medium to fine SAND, some silt (wet)

Gray CLAY and SILT, stiff (wet)

BOTTOM OF TEST PIT @ 7.0 FEET

I'FENCE V
>i

p 3.
I

., P
" E

L

N
E

. /

*~ 8' ~"

. /

" I

TEST
PIT T

286' NOT TO SCALE

Completion Depth : 7.0 feet
Water Level : 5.0 feet

REMARKS

START: 14:55

Environmental soil sample TP-6-058
collected from 2.5' to 3.0' at 15:20.

Environmental soil sample TP-6-059
collected from 5.5' to 6.0' at 15:15.

STOP: 15:30

AIR MONITORING RESULTS

Breathing zone during excavation:
CS2 Draeger tubes - 3.0 ppm
H2S Draeger tubes < 0.5 ppm
NH4 Draeger tubes < Sppm
PIO » Oppm

LANQAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

20Bl£OliraDIIOH1.XLS

AR306I!I



LOG OF TEST PIT NO: TP-7_____ Sheet 1 of 1
Project Name : Halby Chemical
Location : Wilmington, Delaware
Excavation Contractor : Code Environmental Svcs.
Excavation Equipment : .- John Deere 310 D Backhoe

Strata Depth
(ft)

1

2

3

4

5

6

7

8

9

10

11
-

12 "

13 "

14 "

15

No.

112

"77T

Type

GRAB

GRAB

Project Number : 2061601
Elev. and Datum : s ft. MSL(»s(.|, Topo Map.1983
Date :

12/14/95

DESCRIPTION

Dark brown medium to fins SAND, some silt, trace to some
coarse sand, trace cobbles, trace coarse to fine gravel (moist)

Black fine sandy SILT, some clay (moist)

Medium gray CLAY, some medium to fine sand (moist)

BOTTOM OF TEST PIT @ 6.0 FEET

1 /"j 2.5' f 1
\

^ - TEST
PIT

<

58' "
V 3'
/ ̂

A, ^

\

/

T

FENCE

x X,
NOT TO SCALE

Completion Depth : 6.0 feet
Water Level : 3.0 feet

REMARKS

START: 9:15

Concrete, wood, plastic and other debris
noted.

10" thick concrete slab encountered
at 3' depth in south end of pit

Environmental soil sample TP-7-112
collected from 2.5' to 3.0' at 10:05.
Sample collected from black stained soil.
Slow groundwater seepage at 3' depth.
Water exhibits a slight sheen.

Black staining and strong organic odor
noted in silt

Environmental soil sample TP-7-11 1
collected from 4.5' 'to 5.0' at 9:35.

Strong odor noted in clay.

STOP: 10:15

AIR MONITORING RESULTS

Breathing zone during excavation:
PID=0 ppm
CS2 Draeger tubes < 0.1 ppm
H2S Draeger tubes < 0.5 ppm
NH4 Draeger tubes < 5.0 ppm

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

2061601\TP-DITCH.XLS

RR306I12



LOG OF TEST PIT NO: TP-8 ' Sheet 1 of 1
Project Name : Halby Chemical
Location : Wilmington, Delaware
Excavation Contractor : Code Environmental Svcs.
Excavation Equi ment : John Deere 310 D Backhoe

Strata Depth
(ft)

1

2

3
-

4

5

6

7
-

8

9

10 "

11

12 ~

13 ~

14

15

No.

113

114

Type

GRAB

GRAB

Project Number : 2061601
Elev. and Datum : a ft. MSL(«»t.). Topo Mop.isaa
Date:

12/14/95

DESCRIPTION

Gray-brown coarse to fine SAND, trace to some coarse to
fine gravel, trace to some silt (dry)

Black medium to fine SAND, some silt, trace coarse sand (moist)

Black clayey SILT, some coarse to fine sand, trace fine gravel,
trace organic debris (moist to wet)

Light gray to yellow-brown CLAY, some silt, trace medium to
fine sand (moist to wet)

BOTH

'<" PIPE

« g

45'
». 28'

3M OF TEST PIT @ 7.5 FEET

t

2.5' /

TEST
PIT

X
/

FENCE

NOT TO SCALE

Completion Depth : 7.5 feet
Water Level : 3.S feet

REMARKS

START: 10:25

Occasional reeds, wood and bricks observed.
Very strong odor noted.

Soil is stained black.

Concrete slab encountered at 2' depth In
south end of pit

Environmental soil sample TP-8-1 13
collected from 3.0' to 3.5' at 1 1:15.
Soil exhibits a strong odor.

Slow ground water seepage at 3.5' depth.
Apparently perched water.

6* diameter steel pipe aligned northwest/
southeast uncovered at & depth. Excavation
terminated at 7.5' due to presence of pipe.

Environmental soil sample TP-8-1 14
collected from 7.0' to 7.5' at 1 1:35.
Sample collected from unstained soil.

STOP: 11:05

AIR MONITORING RESULTS

Breathing zone during excavation:
PID»0 ppm
CS2 Draeger tubes < 0.1 ppm
H2S Draager tubes < 0.5 ppm
NH4 Draeger tubes < 5.0 ppm

Note:
MS/MSD sample TP-8-1 15 collected
sample location TP-8- 11 4.

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwood Park, NJ 07407

2061601VTP-DITCH.XLS

RR306II3



LOG OF TEST PIT NO: TP-11 • Sheet 1 of 1
Project Name : Halby Chemical
Location : Wilmington, Delaware
Excavation Contractor : Code Environmental Svcs.
Excavation Equipment : John Deere 310 D Backhoe

Strata Depth
(ft)

1

2

3

4

5

6

7

8

9

10 "
-

11

12 "

13

14 "

15 "

No.

116

117

Type

GRAB

GRAB

Project Number : 2061601
Elev. and Datum : 8.5 ft. MSUost.), Topo Map. 1933
Date : Completion Depth : 10.5 feet

12/14/95 Water Level : 7.0 feet

DESCRIPTION

Yellow-brown coarse to fine SAND, some silt (dry to moist)

Black fine sandy SILT, trace to some clay (moist)

Gray-brown CLAY, some silt, trace fine sand (moist)

Mottled gray and yellow-brown SILT, trace to some fine sand,
trace medium to fine gravel, trace clay (moist to wet)

BOTTOM OF TEST PIT @ 10.5 FEET

TEST
./ PIT

40' ,

'' 68'

' /
8'

\f

FENCE
V

REMARKS

START: 12:10

Concrete, brick and wood debris
encountered.

Black staining starts at 3.4' depth.

Environmental soil sample TP-11-116
collected from 3.5' to 4.0' at 12:50.

Occasional thin sand layers exhibiting
red-brown, purple and yellow-green staining
observed. Sample TP-11-116 collected
from stained area.

Groundwater rapidly enters excavation at
10.5' depth and rises to 7.0' depth.

Environmental soil sample TP-1 1-1 17
collected from 9.5' to 10.0' at 13:35.

Groundwater rapidly enters at 10.5' depth.
STOP: 13:20

AIR MONITORING RESULTS

Breathing zone during excavation:
PID-0 ppm
CS2 Draeger tubes < 0.1 ppm
H2S Draeger tubes < 0.5 ppm
NH4 Draegar tubas < 5.0 ppm

In test pit after excavation:
PID-0 ppm
CS2 Draeger tubes < 0.1 ppm

Note:
Duplicate sample DUP-5-121 and USEPA
split sample collected at sample location
TP-11-116.

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwood Park, NJ 07407

RR306I



LOG OF TEST PIT NO: TP-12_____________• Sheet 1 of 1
Project Name : Halby Chemical
Location : Wilmlngton, Delaware
Excavation Contractor : Code Environmental Svcs.
Excavation Equipment : John Deere 31 0 D Backhoe

Strata Depth
(ft)

1

2

3
-

4

5

6

7

8 "

9

-

10

11

12 "

13

14 ~

15 ~

No.

088

089

Type

GRAB

GRAB

DESCRIPTION

Project Number : 2061601
Elev. and Datum : s.rs n. MSL'wt |. Topo M«p.tgs3
Date : Completion Depth : 7.0 feet

1 2/1 2/95 Water level : 7.0 feet

FILL: dry to moist
Dark yellow-brown medium to fine SAND, trace to some silt, trace
medium to fine gravel, trace coarse sand (moist)

Medium gray organic fine sandy SILT, trace coarse to medium
sand (moist)

becoming

Mottled dark gray to brown CLAY and SILT, trace fine sand
(moist to wet)

Yellow-brown to gray CLAY and SILT, trace to some fine sand
(moist to wet)

BOTTOM OF TEST PIT <§> 7.0

f"
FENCE /

>: 1
4'

; .

P w

5'

;<

TEST
PIT 9.5'

L. 4'5'

FEET

100' ' NOT TO SCALE

/N r\f ™?\̂ ™̂

REMARKS

START: 10:20
Top 3" of soil is frozen.

Occasional pieces of wood and piping
observed.

Strong organic odor. Occasional plant
stems, stalks and roots observed. Rubber
hose and timber pieces excavated.

PID-25 ppm at 3', falling quickly to 0 ppm.

Environmental soil sample TP-1 2-088
collected from 3.5' to 4.ff at 11:17.
Sample collected from stained soil.

Frequent reed stalks and roots excavated.
Strong odor noted.

Environmental soil sample TP-1 2-089
collected from 5.5' to 6.0" at 1 1:20.

Slow groundwater seepage at T depth.

STOP: 11:05

AIR MONITORING RESULTS

Breathing zone during excavation:
PID.O ppm
CS2 Draegar tubes < 0.1 ppm
H2S Draeger tubes < 0.5 ppm

In last pit alter excavation:
PID-0 ppm
CS2 Draeger tubes < 0.1 ppm

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwobd Park. NJ 07407

2061601UP-DITCH.XLS

AR306I 15



LOG OF TEST PIT NO: TP-13________________' Sheet 1 of 1
Project Name: Halby Chemical Project Number : 2061601
Location: Wilmington, Delaware Elev. and Datum : 8.5ft. MSLfast.), TopoMap.1983
Excavation Contractor : Code Environmental Svcs. Date :
Excavation Equi

Strata Depth
(ft)

1

2

3

4

5

6

7

" 8

9

10 "

11
-

12 "

13

14 ~

15 "

pment : John Deere 31 0 D Backhoe 1 2/1 4/95

No.

118

119

Type

GRAB

GRAB

DESCRIPTION

Medium brown coarse to fine SAND, some silt, trace cobbles,
. trace coarse to fine gravel (moist)

Black medium to fine sandy SILT (moist)

Gray-brown organic CLAY, trace to some silt, trace fine
sand (moist)

becoming

Gray silty CLAY, trace fine sand (moist) /

Mottled gray and yellow-brown clayey SILT, same fine sand,
trace organic debris (moist)

Gray-brown coarse to fine SAND, trace fine gravel, trace silt
(moist to wet)

BOTTOM OF TEST PIT @ 12 FEET

•̂̂  10' FENCE

i
4' TEST

PIT ^
! 110'

NOT TO SCALE 43' ' C
t

Completion Depth : 12.0 feet
Water Level : 12.0 feet

REMARKS

START: 14:20

Occasional concrete, brick and wood
debris encountered.

Plywood, fiberglass and sheet plastic
debris encountered.

Silt contains occasional thin layers of sand
exhibiting dark red-brown staining.

Environmental soil sample TP-13-1 18
collected from 5.5' to 6.0' at 14:45.
Sample collected from stained soil.

Frequent reeds and roots observed.

Occasional thin peat layers from 7.0'
to 7.5' depth.

Groundwater rapidly enters excavation at
12.0' depth.

Frequent small globules of black liquid
observed, possible free product.

Environmental soil sample TP-13-119
collected from 1 1 .5' to 1 2.0' at 1 5:1 5.

STOP: 15:00

AIR MONITORING RESULTS

Breathing zone during excavation:
CS2 Draeger tubes < 3.0 ppm
H2S Draeger tubes < 0.5 ppm
N H4 Draeger tu be's < 5.0 ppm

In test pit after excavation:
CS2 Draeger tubes < 3.0 ppm

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

,206Jfi01\TP-.DrrCH.XLS

&R3-06I IS



LOG OF TEST PIT NO: TP-18 ' Sheet 1 of 1
3ro|ect Name : Halby Chemical
.ocation : Wilmington, Delaware
Excavation Contractor : Code Environmental Svcs.
Excavation Equi ment : John Deere 310 D Backhoa

Strata Depth
(ft)

1

2

3

4

5

6

7

8

9

10

11

12 "

13 "

14 "

15

No.

120

125

Type

GRAB

GRAB

Project Number : 2061601
Elev. and Datum : 8.5ft MSL(«t), Topo Mw.1983
Date :
12/14(012/15/95

DESCRIPTION

Medium brawn coarse to fine SAND, some silt, trace to some
coarse to fine gravel, trace cobbles (moist)

Wooden DEBRIS

becoming

Wooden DEBRIS mixed with black silty fine SAND, trace to
some clay (wet)

Gray-brown organic silty CLAY, trace fine sand (wet)

Mottled gray and brown SILT, some clay, trace fine sand (wet)

becoming

Mottled gray and yellow-brown clayey SILT, some fine sand (wet)

BOTTOM OF BORING @ 10.3 FEET

»

60'

X

' S

110'

TEST
PIT

5'

i

13'

FENCE"

NOT TO SCALE

Completion Depth : 10.3 feat
Water Level: 2.5 feet

REMARKS

START: 15:45

Brick, wood, plastic and conreta debris
encountered.

Groundwater fills excavation to 2.5' depth.
Water is black and exhibits an oily sheen.

Debris includes planks, railroad ties and
plastic tubing. Debris is stained black.

Environmental soil sample TP-1 8- 120
collected from 5.5' to 6.0' at 16:20 on 12/14.

Cease excavation on 12/14 at 6' depth at
16:30. Resume on 12/1 5 at 9:02.

PID - 3 to 10 ppm, with peaks of 40 ppm.

Frequent thin layers of sand noted. At
sample TP-18-125 location, PID-40 ppm.

Environmental soil sample TP-18-125
collected from 9.7' to 10.2' at 9:45 on 12/15.

STOP: 9:30

AIR MONITORING RESULTS

Breathing zone during excavation:
CS2 Draeger tubes < 3.0 ppm
H2S Draeger tubes < 0.5 ppm

In test pit after excavation:
CS2 Draeger tubas - 6.5 ppm
at 10.2' depth.

Note:
Duplicate sample DUP-6-128 collected
at sample location TP-18-125.

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

20fi1£OnTP-£lJTCHJCLS

AR306! I 7
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LOG OF TEST PIT NO:____TP-21________ Sheet 1 of 1
Project Name : Halby Chemical Project Number : ' 2061601
Location: Wilmlngton, Delaware Elev. and Datum : 8ft. MSL(ast.). Topo Map.1983
Excavation Contractor : Code Environmental Svcs. Date :
Excavation Equi

Strata Depth
(«>

1

2

3

4

5

6- "

7

8

9

10 "

11
-

12 ~

13

14

15 "

ament: ' John Deere 31 ODBackhoe 12/15/95

No.

126

127

Type

GRAB

GRAB

DESCRIPTION

Yellow-brown silty coarse to fine SAND, trace coarse to fine
gravel (moist)

Mottled dark to light gray to yellow brown silty coarse to fine
SAND, trace to some coarse to fine gravel, trace clay (moist)

Dark gray-brown organic clayey SILT, trace fine gravel to fine sand
(wet)

Dark brawn PEAT (moist to wet)

Gray-brown CLAY, some fine sand, trace silt, trace organic
debris (wet)

Gray-brown to light gray fine SAND, some silt, with layers of
light gray clay (wet)

BOTTOM OF TEST PIT @ 12 FEET

N
FENCE 12' L̂̂ _

2.5'j TEST PIT 4' ,

< * " —————— ———— '
6V NOT TO SCALE

Completion Depth : 12.0 feet
Water Level : 3.0 feet

REMARKS

START: 10:10

Wood, brick, concrete, piping and plastic
debris noted.

Groundwater fills excavation to 3.0* depth.
Water is black and exhibits slight sheen.

Soil is stained gray to black starting at
3' depth.

Occasional layers of crushed cinder fill
observed. PI 0=9 ppm at 5' depth.

Environmental soil sample TP-21-126
collected from 8.0' to 8.5' at 1 1:20.

PIDz-800 to 1,000 ppm in silt and peat
Occasional 1/16* yellow-green crystals
observed in the silt.

PID-10 to 40 ppm immediately above the
excavated soil pile. PID-0 ppm at
10' from pile.

Purple-brown staining observed in sand.
PID=«900 ppm.

Environmental soil sample TP-21-127
collected from 1 1 .5' to 1 2.0' at 1 1 :35.

STOP: 11:30

AIR MONITORING RESULTS

Breathing zone during excavation:
PID=5 to 60 ppm
CS2 Draeger tubes < 3.0 ppm
H2S Draeger tubes < 0.5 ppm
NH4 Draeger tubes < 5.0 ppm

Note:
Backhoe operator reported soil flashing
during backfilling of excavation.

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, ElmwoodPark, NJ 07407

,2D6lfi01\TP-JDITCH.XLS

&R306II 8



LOG OF TEST PIT NO: TP-23_______ . Sheet 1 of 1
Project Name : Halby Chemical Project Number : 2061601
Location: Wilmington, Delaware Elsv. and Datum : an. MSLjwt.). TopoM»p,i983
Excavation Contractor : Code Environmental Svcs. Date :
Excavation Equif

Strata Depth
(ft)

1

2

3

4

5

6' "

7

8

9

10

11

12 ~

13

14 ~

15 "

ment : John Deere 31 0 D Backhoe 12/18/95

No.

132

Type

GRAB

DESCRIPTION

Yellow-brown to brown silty coarse to fine SAND, some coarse
to fine gravel (wet)

Dark gray-brown silty coarse to fine SAND, some coarse to
fine gravel (moist)

Gray-brown to black clayey SILT, trace fine gravel to fine
sand (moist to wet)

Dark brown PEAT, some fine sand, trace to some silt (moist to wet)
•

Gray-brown to black CLAY, trace to some silt, trace fine sand
(moist to wet)

BOTTOM OF BORING @ 8.0 FEET

\( *-t* V f̂A ' 'FENCE
:c 5'

75' TEST PIT 3' N̂

" /" /
NOT TO SCALE

Completion Depth : 8.0 feet
Water Level : Not Encountered

REMARKS

START: 9:30

Steel cables, pipes, concrete and wood
debris noted

Brick and concrete debris encountered.

PID*300 to 400 ppm at 6.0' depth.

PID-500 ppm at 8.0' depth.

Environmental soil sample TP-23-132
collected from 7.5' to 8' at 14:55.

STOP: 11:00

AIR MONITORING RESULTS

Breathing zone during excavation:
PID-5 to 8 ppm

Note:
Excavation activities terminated after
explosions ware observed in test pit
and over excavated soil pile. Smaller
secondary explosions and smoking
occurred in excavated soil pile for up
to 1.5 hours.

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

RR306H9
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LOG OF TEST PIT NO: TP-24________________Sheet 1 of 1
Project Name: Halby Chemical Project Number : 2061601
Location: Wilmington, Delaware Elev. and Datum : s«. MSLfest.). TOPO Mao.1983
Excavation Contractor : Code Environmental Svcs. Date :
Excavation Equi

Strata Depth
(ft)

1

2

3

4

5
-

6

7

8

9

10 "

11

12 ~

13

14 "

15 "

pment : - John Deere 31 ODBackhoe 12/11/95

No.

072

073

Type

GRAB

GRAB

DESCRIPTION

FILL: dry to moist
Brown to yellow-brown medium to fine SAND, Irdko to some
silt, trace coarse to fine gravel, trace clay

SOIL and CINDER FILL: moist to wet
Black coarse to fine SAND, trace to some silt, trace coarse
to fine gravel

Medium gray CLAY, trace to some silt, trace medium to fine
sand (moist to wet)

END OF EXCAVATION @ 5.5 FEET

CHAIN ;C"
LINK
FENCE ^

V ^ f V \r* *Vf •

0 14'
22'

D >.

\̂ TESTS.
a \\ PIT \

a \\// 4 N\ /* T •

/SILT /
FENCE
D

NOT TO SCALE

Completion Depth : 5.5 feet
Water Level : -3.5 feet

REMARKS

Start : 14:40

Occasional thin laminations of fine sand
and light gray silt/clayey silt observed.
PID-0 ppm in sand.

Environmental soil sample TP-24-072
collected from 2.6' to 3.1' at 14:40.

PIDaO ppm In fill.
Broken glass, timber and moderate
organic odor observed. Soil stains
gloves and sampling equipment black.

Slow groundwater seep across top of clay

Environmental soil sample TP-24-073
collected from 4.3' to 4.8' at 14:55.

STOP: 14:55

AIR MONITORING RESULTS:

Breathing zone during excavation:
PID=Oppm
CS2 Draeger tubes < 3 ppm
H2S Draeger tubes < 0.5 ppm

In test pit after excavation:
PID-0 ppm
CS2 Draeger tubes < 3 ppm

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

vi c

AR306120



i

tOG OF TEST PIT NO: TP-2S ________________ Sheet 1 of 1
Project Name: Halby Chemical Project Number : 2061601
Location: Wilmington, Delaware Elev. and Datum : as ft. MSLfMt.), TopoM«p,i9B3
Excavation Contractor : Code Environmental Svcs. Date :
Excavation Equl

Strata Depth
(ft)

1

2

3

4

5

6

7

8

9

10

11

12 "

13

14 "

15 "

jment : . John Deere 310 D Backhoe 12/12/95

No.

091

090

Type

GRAB

GRAB

DESCRIPTION

FILL moist
Yellow-brown silty fine SAND, some coarse to fine

. gravel, trace coarse to medium sand

Black SILT, some clay, trace to some coarse to fine gravel,
trace coarse to fine sand (moist)

becoming

Medium gray SILT, trace to some fine sand, trace to some
clay, frequent reeds and organic debris (moist to wet)

BOTTOM OF TEST PIT @ 5.0 FEET

X K *• K , •"•• " CHAIN LINK FENCEo o C3 ta -= p dp
SILT ' &<
FENCE .*\ -̂\ \ A
îffllllv \̂\ 4M

\S$I£ '•'• &!$Mv$§il$£ £:!\ \ TEST \ \ /

\ i lillllll 1 :llfk >^y /

Wllliill i; iiliiilli CONCRETE

\liiiiifi i iiiii|P'̂  F|Â
îiillil'î ^ NOT TO SCALE

EAST SIDEWALL

\ Gray silty sand j /
\ _l Yellow-brown /
\ \ sand /
\ Black silt I /

WEST SIDEWALL

\ / Gray /
\Yellow-brown sand /̂silty sand /

\ Black silt /

Completion Depth : 5.0 feet
Water Level : -3.0 feet

REMARKS

START: 13:00

USEPA identifies the yellow-brown sand as
fill emplaced following USEPA's removal
action of spring/summer 1995.

Strong organic odor In the silt

Groundwater seep at 2.4'. Sheen on water.

Environmental soil sample TP-25-091
collected from 2.5' to 3.0* at 13:45.

Large quantity of broken glass in silt

Environmental soil sample TP-25-090
collected from 4.0' to 4.5' at 13:30.

Frequent black stained sand layers.

STOP: 14:00

Note:
USEPA split sample collected at
TP-25-091 location.

LANQAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC. I
River Drive Center 1 , Elmwood Park, NJ 07407

HR306I2I



LOG OF TEST PIT NO: TP-26 ____________Sheet 1 of 1
Project Name : ______Halby Chemical Project Number: 2061601
Location:____________Wilmington, Delaware Elev. and Datum :___9 ft. MSL(e«u, Topo Map.1983
Excavation Contractor:_____Code Environmental Svcs. Data:
Excavation Equipment: .. John Deere31 OPBackhoa 12/14/95

Completion Depth : 4.4 feet
Water Level:_______-3.0 feet

Strata Depth
(ft)

No. Type DESCRIPTION REMARKS

110 GRAB

109 GRAB

10

11

12

13

14

15

START: 8:15

Gray-brown silty medium to fine SAND, trace cobbles.
trace coarse to fine gravel (dry)

Dark gray to black fine SAND, some silt (dry to moist)

Medium gray silty CLAY, trace to some fine sand, occasional
plant roots and organic debris (moist)

Wood and metal debris noted.

Environmental soil sample TP-26-110
collected from 1.7' to 2.2' at 8:40.

Bottles, brick, wire, rubber and wood debris.
Moderate odor noted.

Environmental soil sample TP-26-109
collected from 3.9' to 4.4' at 8:35.

BOTTOM OF TEST PIT @ 4.4 FEET

CHAIN LINK FENCE

STOP: 8:45

AIR MONITORING RESULTS:

Breathing zone during excavation:
PID.Oppm
CS2 Draeger tubes < 0.1 ppm
H2S Oraeger tubes < 0.5 ppm
NH4 Draeger-tubes < 5.0 ppm

In test pit after excavation:
PID m 0 ppm
CS2 Draeger tubes < 0.1 ppm

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
_____River Drive Center 1, Elmwood Park, NJ 07407________

,2061601 VTP-SUMP.XLS

&R306I22



LOG OF TESTPITNO: TP-27_____________' Sheet 1 of 1
Prefect Name : Halby Chemical
Location : Wilmington, Delaware
Excavation Contractor : Code Environmental Svcs.
Excavation Equi

Strata Depth
(ft)

1

2

3
-

4

5

6

7

8

9

10

11

12

13

14

15 "

jment : John Deere 31 0 D Backhoe

No.

092

094

Type

GRAB

GRAB

Project Number : 2061601
Elev. and Datum : 9 ft. MSL(«t.). Topo Map, 1903
Date :

12/12/95

DESCRIPTION

Dark gray to black medium GRAVEL and coarse to fine SAND

Dark gray to black SILT, trace to some medium to fine sand,
trace clay, frequent plant roots (moist)

becoming

Dark gray clayey SILT, trace to some fine sand, occasional
plant debris (moist)

becoming

Dark gray fine sandy SILT, trace to some clay (moist)

BOTTOM OF TEST PIT @ 6.0 FEET

•̂  CHAIN ^
LINK
FENCE

SSS-25,̂ -
SMW-8 ̂  >

r\ --s. i

/
" ' I
\ 3Q< i

Completion Depth : 6.0 feet
Water Level : -3.5 feat

REMARKS

START: 14:40

Brick and wood debris encountered.

Environmental soil sample TP-27-092
collected from 3.0' to 3.5' at 15:25.

Strong organic odor noted.

Environmental soil sample TP-27-094
collected from 4.5' to 5.0' at 15:35.

Strong organic odor noted.

STOP: 16:00

Note:
MS/MSD samples collected at TP-27-092
and TP-27-094 sample locations.

LANQAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

.2061fiDJVIP,SUMP.XLS

&R3Q6123



LOG OF TEST PIT NO: TP-2B • Sheet 1 of 1
Project Name: Halby Chemical Project Number : 2061601
Location: Wilminqton, Delaware Elev. and Datum : 7.5ft. MSL(«u. ToooMap.1983
Excavation Contractor : Code Environmental Svcs. Date :
Excavation Equj

Strata Depth
(ft)

1

2

3

4

5
-

6

7

8 '"

9

10 "

11

12 ~

13 ~

14 ~

15

oment : John Deere 31 0 D Backhoe 12/1 1/95

No.

067

069

068

Type

GRAB

GRAB

GRAB

DESCRIPTION

FILL dry to moist
Tan gray to brown medium to fine SAND, some silt, trace
medium to fine gravel with occasional lenses/pockets of
silty clay

CINDER and ASH FILL: wet
Dark gray to black coarse to fine SAND, some coarse to
fine gravel, trace to some silt

Medium gray CLAY, trace to some silt, trace fine sand with
occasional plant roots and organic debris

BOTTOM OF EXCAVATION @ 7.0 FEET

*, s /
}\_ I _m_

3' —

•" j
TEST T

'- PIT

>C *' ; T'

4'

RAILROAD ——
, TRACKS __

CHAIN — •
LINK
FENCE

NOT TO SCALE

Completion Depth : 7.0 feet
Water Level : 2.2 feet

REMARKS

START: 9:40

Exposed ground surface frozen to six inch
inch depth. Surficlal coarse gravel from
adjacent railroad track bed.

Environmental soil sample TP-28-067
collected from 1.7' to 2.2' at 10:10.

Water enters excavation rapidly after
excavating cinder fill at 3' depth.

Fill consists of gravel to sand-sized slag,
cinders, coal and slate/shale fragments.

Environmental soil sample TP-28-069
collected from 5' to 5.5' at 10:50.

Environmental soil sample TP-28-068
collected from 6.5' to 7' at 10:40.

STOP: 10:00

AIR MONITORING RESULTS

Breathing zone during excavation:
PID-0 ppm
CS2 Draeger tubes < 3 ppm
H2S Draeger tubes < 0.5 ppm

In test pit after excavation:
PID-0 ppm
CS2 Draeger tubes < 3 ppm
H2S Draeger tubes < 0.5 ppm

Note: •
CONRAIL representative present during
test pit excavation.

LANQAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , ElmwoodPark, NJ 07407

•2061S01VTP-MAIN.XLS

RR30612U



LOG OF TEST PIT NO: TP-29______________ Sheet 1 of 1
Project Name: Halby Chemical Project Number : 2061601
Location: Wilmington, Delaware Elev. and Datum : 7.5ft. MSL(a»t), Topo M»p,i983
Excavation Contractor : Code Environmental Svcs. Data :
Excavation Equif

Strata Depth
(ft)

1

2

3
-

4

5

6

7

8

9

10 "

11

12

13

14 ~

15 "

jment : John Deere 31 0 D Backhoe 12/11/95

No.

070

071

Type

GRAB

GRAB

DESCRIPTION

FILL: dry to moist
Brown to yellow-bown coarse to fine SAND, some silt, trace
coarse to fine gravel, occasional thin layers of light gray
clayey silt

CINDER and ASH FILL: wet
Dark gray to black coarse to fine SAND, some coarse to fine
gravel, trace to some silt

Yellow-gray SILT, some medium to fine sand, trace clay (moist)

Medium gray CLAY, some fine sand and silt (wet)
BOTTOM OF TEST PIT @ 5 FEET

t ' ; M
. f* < _j
5 C TEST 6'

PIT __

/ **.

4.7' 7.5' — -
:< I _____ I 1

2.5'
f• \.

RAILROAD
TRACKS . ——

7 >
CHAIN —— f
LINK
FENCE

NOT TO SCALE

Completion Depth : 5.0 feet
Water Level : 3.0 feet

REMARKS

START: 11:25

Ground surface frozen to 5 inch depth.
Frequent plant roots.

Water rapidly enters excavation after
cinder fill is excavated. Slight sheen on
water surface.

Fill consists of cinder, slag, coal and shale.

Environmental soil sample TP-29-070
collected from 3' to 3.5' at 1 1:50.
Environmental soil sample TP-29-071
collected from 3.5' to 4' at 12:05.

Ocasional to frequent plant roots. Slight
organic odor.
Thin layers/lenses of fine sand observed.

STOP: 11:55

AIR MONITORING RESULTS

Breathing zone during excavation:
PID-0 ppm
CS2 Draeger tubes < 3 ppm
H2S Draeger tubes < 0.5 ppm

In test pit after excavation:
PID-0 ppm
CS2 Draeger tubes < 3 ppm

Note:
CONRAIL representative present during
test pit excavation.

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , ElmwoodPark, NJ 07407

J2fleJ401VT.P-UAlN.XLS



LOG OF TEST PIT NO: TP-30_______ ' Sheet 1 of 1
Project Name : Halby Chemical
Location : Wilmington, Delaware

Project Number : 2061601
Elev. and Datum : 7.25 ft. MSL(ast.), Togo Map,1983

Excavation Contractor : Code Environmental Svcs. Date :
Excavation Equipment : John Deere 310 D Backhoe 12/13/95

Strata Depth
(ft)

1

2
-

3

4

5

6

7

8

9

10 "

11

12

13

14

15 "

No.

104

099

Type

GRAB

GRAB

DESCRIPTION

Yellow-brown coarse to fine SAND, trace fine gravel, with
occasional lenses of silty clay (moist to wet)

becoming

Gray-brown silty medium to fine SAND (moist)

CINDER and SOIL FILL: wet
Dark-gray to black SAND and CINDERS, trace to some slag,
trace cobbles, trace coarse gravel

becoming

Dark gray to black medium to fine SAND, trace to some silt (wet)

Dark brown PEAT, trace to some medium to fine sand (moist)

Medium gray CLAY, trace to some silt (moist)
BOTTOM QfF EXCAVATION @ 6.0 FEET

A16" DIAMETER / >^.
WATER LINE

. 6.5' _
j

8.5'

TEST
PIT

-.;
•'••'•• 1 t
i;x

I 6-5' ;Ciii;

r 8.5' _,_

CHAIN
LINK

2.5' * , , FENCE ,
1 ̂

NOT TO SCALE

SOUTH SIDEWALL OF WATER LINE EXCAVATION

__1.4' 1.(

CINDERS"""""'"-
PIF

I YELLOW-BROWN SAND
_̂/~~— — . _

>E ^~ .

Completion Depth : 6.0 feet
Water Level : 2.6 feet

REMARKS

START: 8:20

Environmental soil sample TP-30-104
collected from 1.1' to 1.6' at 12:05.

PID-0 ppm at 2' depth.

Slight to moderate organic odor at 2.5'.

Wood plank noted along west wall of
test pit at 2.5' to 3' depth.
PID-0 ppm at 3' depth.

Environmental soil sample TP-30-099
collected from 3.5' to 4.0' at 8:45.

PID-0 ppm at 5' depth.

Occasional reeds noted.

STOP: 9:15

AIR MONITORING RESULTS

Breathing zone during excavation:
PID-0 ppm
CS2 Draeger tubes < 0.1 ppm
H2S Oraeger tubes < 0.5 ppm

In test pit after excavation:
PID-0 ppm
CS2 Draeger tubes < 3 ppm

Note:
1. EPA split sample collected at sample

location TP-30-099.
2. Sample TP-30-104 collected

immediately above the water main.
3. Duplicate sample DUP-4-105

collected at environmental sample
TP-30-099 location.

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

2061£01\TP-MAINJCLS

AR3G6I26



LOG OF TESTPITNO: TP-31_____________' Sheet 1 of 1
Project Name :__________Halby Chemical Project Number: 2061601
Location :____________Wilmlngton, Delaware Elev. and Datum : 7.5ft. MSL(Mt.), Topo Mip,t9S3
Excavation Contractor:________Code Environmental Svcs. Date:
Excavation Equi )ment:_____John Dears 310 D Backhoe 12/13/95

Completion Depth : 6.0 feet
Water Level:_____ 3.6 feet

Strata Depth
(ft)

No. Type DESCRIPTION REMARKS

START: 9:53

100 GRAB

Yellow-brown medium to fine SAND, trace medium to fine
gravel, trace silt, occasional roots (wet)

PID-0 ppm at V depth.

101 GRAB

Environmental soil simple TP-31-100
collected from 0.8' to 1.3' at 10:00.

becoming
PIO»0 ppm at 2' depth. Moderate to
strong odors noted.

Dark gray to black coarse to fine SAND, some silt, trace to
some clay, trace fine gravel (wet)

Environmental soil sample TP-31-101
collected from 3.0' to 3.5' at 10:15.

Environmental groundwater sampto
TP-31-102 collected at 10:40.

Dark brown PEAT Thin dark gray to black sandy layers and

103 GRAB

strong organic odor noted in clay.
Dark gray CLAY, some silt, trace medium to fine sand (moist)

Environmental soil sample TP-31-103
collected from 5.5' to 6.0' at 11.05.

BOTTOM OF TEST PIT @ 6.0 FEET STOP: 11:00

16" DIAMETER
WATER LINE

10

I 9-5'

11

12

TEST
PIT

AIR MONITORING RESULTS

Breathing zone during excavation:
PID-0 ppm
CS2 Draeger tubes < 0.1 ppm
H2S Draeger tubes < 0.5 ppm

7.8' __^
In test pit after excavation:

PID-0 ppm
CS2 Draeger tubes » 1 ppm

Note:
1. EPA split sample collected at

13 NOT TO SCALE

'' CHAIN
LINK
FENCE

sample location TP-31-101.
2. Groundwater sample TP-31-102

contained possible free product
Small globules of black liquid noted.

SOUTH SIDEWflLL OF WATER LINE EXCAVATION
0'

14 ~"

15

1.3' —————— Yellow-brown sand
1.8' Black cinders/slag

5.0' ————______ _ Yellow-gray sand
___ Black sand
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
______River Drive Center 1, Elmwood Park, NJ 07407

2061601VTP-MAIN JO.S



LOG OF TEST PIT NO: TP-32______________' Sheet 1 of 1
Project Name : Halby Chemical
Location : • Wilmington, Delaware
Excavation Contractor : Code Environmental Svcs.

Project Number : 2061601
Elev. and Datum : 9 ft. MSL(ast), Topo Map,i9B3

Excavation Equipment : John Deere 310 D Backhoe

Strata Depth
(ft)

1

2

3

4

5

6

7

8
-

9

10 "

11

12 "

13

14 "

15

No.

075

074

Type

GRAB

GRAB

Data: Completion Depth : 8.5 feet
1 2/1 1/95 Water Level : 8.5 feet

DESCRIPTION

Brown to yellow-brown medium to fine SAND, trace to some silt.
trace fine gravel, frequent thin layers/lenses of gray clayey silt
(dry to moist)

becoming

Yellow-brown medium to fine SAND, trace silt (moist)

Light gray SILT, trace to some fine sand, trace to some clay (moist)

Light gray fine sand, some silt

_ Light gray SILT, trace to some

Light to dark gray medium to I

BOTTOM OF TE

FENCE
:k
• c

\42'

30'

(moist)

fine sar

naSAN

STPITt

4.5'
t —— *>

TEST
PIT

d, trace_tp_some clay (moist)

D, trace silt (moist to wet) ,

a 8.5 FEET

7",
9' _

.̂

f\\ -,yc \ \
J Y\ RAILROAD TRACKS —

. NOT TO SCALE

REMARKS

START: 15:15

Occasional cobbles, moderate odor.

Silt content appears to decrease with depth.

Environmental soil sample TP-32-075
collected from 3.0' to 3.5' at 16:00.

Environmental soil sample TP-32-074
collected from 8.0' to 8.5' at 15:30.
Groundwater seepage noted at 8.5'.

STOP: 15:35

AIR MONITORING RESULTS

Breathing zone during excavation:
PID-Q ppm
CS2 Draeger tubes < 3 ppm
H2S Draager tubas < 0.5 ppm

In test pit after excavation:
PID*0 ppm
CS2 Draeger tubes < 3 ppm

Note:
Attempts to excavate below 8.5 foot
depth unsuccessful due to unstable
nature of excavation side walls.

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, ElmwoodPark, NJ 07407

2061601VTP-MAIN.XLS

&R3Q6I28



LOG OF TEST PIT NO: TP-33_______________' Sheet 1 of 1
Project Name : Halby Chemical
Location : ' Wilmington, Delaware
Excavation Contractor : Code Environmental Svcs.
Excavation Equi ment : John Deere 310 D Backhoa

Strata Depth
(ft)

1

2

3
-

4

5
- _ -

6
-

7

8

9

10 "
-

11

12 "

13

14 "

15 "

No.

076

077

Type

GRAB

GRAB

Project Number : 2061 601
Elev. and Datum : 9 ft. MSL(«st ). Topo Mip.issa
Data:

12/11/95

DESCRIPTION

Yellow-brown medium to fine SAND, trace to some silt, trace
medium to fine gravel, trace coarse sand (dry to moist)

Light gray clayey fine SAND, some silt (moist)

Dark gray CLAY, trace to some medium to fine sand, trace to
some s It (moist to wet) '

Borr

FENCE

./

\"~
\ *l̂ _3Si —

DM OF TE

7
3'

•* " »»

TEST
PIT

=STPIT@6.5

I

9'

RAILROAD
TRACKS

NOT TO SCALE •

FEET

—

—

—

—

Completion Depth : 6.5 feet
Water Level : 5.0 feet

REMARKS

START: 15:40

Environmental soil sample TP-33-076
collected from 3.0' to 3.5' at 16:15.

Clayey fine sand layer is approximately V
thick. Groundwater seepage noted at
5' depth.

Clay contains thin layers of yellow-brown
fine sand. Dark gray color change at 6*.

Environmental soil sample TP-33-077
collected from 6.0' to 6.5' at 16:37.

STOP: 16:05

AIR MONITORING RESULTS

Breathing zone during excavation:
PID-0 ppm
CS2 Oraeger tubes < 3 ppm
H2S Draeger tubes < 0.5 ppm

In test pit after excavation:
PID-0 ppm
CS2 Draeger tubes < 3 ppm

Notes:
1. Unidentified obstruction encountered

in south end of test pit at 6' depth.
2. Slight to moderate organic odor

beginning at 4' depth.
3. Duplicate sample DUP-3 collected at

environmental sample TP-33-077
location.

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

(VR306I29



LOG OF TEST PIT NO: TP-34_________________Sheet 1 of 1
Project Name : Halbv Chemical Project Number : • 2061601
Location: Wilmington, Delaware , Elev. and Datum : 9ft. MSL[««t.), Topo Map, 1983
Excavation Contractor : Code Environmental Svcs. Date :
Excavation Equi

Strata Depth
(ft)

1

2

3

4
-

5

6' "

7

8

9

10

11

12 "

13 ~

14 "

15

oment : John Deere 310 D Backhoe 12/28/95

No.

136

137

Type

GRAB

GRAB

DESCRIPTION

FILL: dry to moist
Yellow-brown coarse to fine SAND, some coarse to fine gravel,
trace to some silt, trace cobbles

FILL: moist
Yellow-brown to gray silty medium to fine SAND, trace to
some coarse to fine gravel, trace clay

Gray-brown to dark gray silty CLAY, trace fine sand,
frequent plant roots (moist to wet)

becoming

Mottled light gray to yellow-brown CLAY, trace to some
silt, trace fine sand (moist to wet)

Mottled yellow-brown to light gray silty fine SAND, some clay,
occasional plant roots (moist to wet)

BOTTOM OF TEST PIT @ 10.0 FEET

* Q ;> * FENCE
,. 150'

. .i 4N/TEST 10' '

X PIT

ic W^14
'{

NOT TO SCALE

Completion Depth : 10.0 feet
Water Level: 10.0 feat

REMARKS

START: 10:30

Soil is frozen to V depth.
Asphalt, brick, plastic and wood debris
observed.
PID-0 ppm.

Large pieces of asphalt at 3' depth.
Soil is micaceous.

Occasional black stained soil layers at 4*.
PID-1 ppm.
Environmental soil sample TP-34- 136
collected from 4.0' to 4.5' at 1 1:35.

Dark gray/black/purple-red staining in sandy
zone at 6' depth.

Slow groundwater seepage at 10' depth.

PID-15ppmat10'depth.

Environmental soil sample TP-34-137
collected from 9.5' to 10.0' at 1 1:45.

STOP: 1 1 :50

AIR MONITORING RESULTS

Breathing zone during excavation:
PID-0 ppm
CS2 Draager tubes < 3.0 ppm
H2S Draeger tubes < 0.5 ppm
NH4 Draeger tubes < 5.0 ppm

Note:
1. Duplicate sample DUP-7-142 collected

at sample location TP-34-136.
2. MS/MSD sample TP-34-138 collected

at sample location TP-34-137.

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, ElmwoodPark, NJ 07407

AR306130



LOO OF TEST PIT NO: TP-35____________________'Sheet 1 of 1
Project Name: Halby Chemical Project Number : . 2061601
Location: Wilmington, Delaware Elev. and Datum : 9ft. MSL{o»t,), Topo M«p.i933
Excavation Contractor : Code Environmental Svcs. Date :
Excavation Equip

Strata Depth
(ft)

1

2

3

4

5

-

6."

7

8

9

10 "

11

12 "

13 "

14 "

15

ment : John Deere 31 0 D Backhoe 12/28/95

No.

139

140

Type

GRAB

GRAB

DESCRIPTION

Brown coarse to fine SAND, trace to some coarse to fine
gravel, trace to some silt (dry)

DEBRIS mixed with gray to black coarse to fine SAND, some
coarse to fine gravel, trace cobbles, trace silt (dry)

Dark gray to black coarse to fine GRAVEL, some cobbles (dry)

Black fine sandy SILT, trace to some clay, trace plant debris (moist

Dark gray-brown to black PEAT, some medium to fine sand, trace
to some silt (moist)

Medium gray SILT, some clay, trace fine sand, trace plant
debris (moist)

•

becoming

Yellow-brown to light gray clayey SILT, trace to some fine
sand (moist to wet)'

t

Yellow-brown fine SAND, some silt, occasional pockets of
light gray clay (moist to wet)

BOTTOM OF TEST PIT @ 1 0.0 FEET

* X X X ÊNCE
' 7Q'

'^V W A N
,: " /

TEST 10' '

;< RT

:c . — a#~~
NOTTQSCALE

Completion Depth : 10.0 feet
Water Level: 10.0 feet

REMARKS

START: 1230
Soil is frozen to V depth.
Frequent brick and concrete fragments.

Debris is stained black and consists o)
wood, brick, glass, metal and concrete.

Frequent crushed concrete debris.

PID-1 ppm in peat layer.

Environmental soil sample TP-35-139
collected from 5.0' to 5.5' at 13:40.

Occasional thin layers of black staining.
Occasional plant roots.

Water rapidly enters excavation at 10" depth.
Occasional plant roots at 10' depth.
Environmental soil sample TP-35-140
collected from 9.5' to 10.0* at 13:45.

STOP: 13:50

AIR MONITORING RESULTS

Breathing zone during excavation:
PID-0 ppm
CS2 Draeger tube* < 3.0 ppm
H2S Draeger tubes < 0.5 ppm
NH4 Draeger tubes < 5.0 ppm

Note:
1. Duplicate sample DUP-8-143 collected

at sample location TP-35-139.
2. Duplicate sample DUP-9-144 collected

at sample location TP-35-140.

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

•2061fiOnTP-.DiTCH.XLS
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LOG OF TEST PIT NO: TP-36 Sheet 1 of 1
Project Name : Halbv Chemical Project Number : 2061601
Location: Wilminqton, Delaware Elev. and Datum : 8.5ft. MSL(ost.), Topo Map,i983
Excavation Contractor : Code Environmental Svcs. Date :
Excavation Equi

Strata Depth
(ft)

1

2

3

4

5

" 6 "

7

8

9
-

10 "
-

11

12 "

13 "

14 "

15

ament : John Deere 31 ODBacknoe 12/28/95

No.

141

Type

GRAB

DESCRIPTION

Yellow-brown coarse to fine SAND, some silt, trace coarse to
fine gravel (dry to moist)

Dark gray to brown coarse to fine SAND, trace to some coarse to
. fine gravel, trace to some silt, trace cobbles (moist)

DEBRIS FILL

Mottled medium gray to yellow-brown clayey SlLTv trace to
some fine sand (moist)

BOTTOM OF TEST PIT @ 10.5 FEET

;- -! , 4N20' I ' T

/TEST 9' '
lf PIT

'( „ ,.,, , ''
** 3.5' *"'

NOT TO SpALE

Completion Depth : 10.5 feet
Water Level : 2.0 feet

REMARKS

START: 14:20

Water fills excavation to 2' depth. Water is
black and exhibits an oily sheen.

Debris consists primarily of wood with cinder
block, concrete, brick and metal.

PID-0 ppm at 2' depth.

Amount of wooden debris increases with
depth.

PID-10 ppm immediately above excavated
debris pile.

P ID-50 ppm in soil excavated at 8' depth.

Occasional black staining and fine plant
roots.

Environmental soil sample TP-36-141
collected from 9.5' to 10.0' at 15:25.

PIDalOO to 170 ppm in soil excavated
at 10' depth.

STOP: 13:30

AIR MONITORING RESULTS

Breathing zone during excavation:
CS2 Draeger tubes < 3.0 ppm
H2S Draeger tubes < 0.5 ppm
NH4 Draeger tubes < 5.0 ppm

Note:
1. Duplicate sample DUP-10-145 collected

at sample location TP-36-141.

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, ElmwoodPark, NJ 07407
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LOO OF TEST PIT NO: TP-37
Project Name : Hatby Chemical
Location : Wilminqton, Delaware
Excavation Contractor : Coda Environmental Svcs.
Excavation Equipment : .- John Deere 690 ELC Trackhoa

Strata Depth
(")

1

2

• 3 -

—

5

6

7

8

~ 9

10 "

~ 11

12

r 13
" 14 "

-
15

16 ~

" 17 "

No.

163

164

Typn

GRAB

GRAB

Sheet 1 of 1
Project Number : 2061604
Elev. and Datum : 9.5 ft MSLtwt.), Topo MM. IMS ,
Data: Completion Depth : 14.0 to* '

1 /30/96 Watar Level : S««o * 5.5 feat

DESCRIPTION

Brown silty medium to fine SAND, trace coarse sand to fine
gravel (moist)

Medium to dark gray silty coarse to fine SAND and SILT, trace
to some coarse to fine gravel (moist)

FILL: moist to wet
Gray coarse to fine SAND, some silt, trace cobbles, with
frequent bricks, wood, concrete and metal debris

Dark to

Brown c

Light to
fineplai

Mediurr
gravel (

medium gray CLAY, trace

Tgariic p"e5tySILTrirace7

medium gray SILT, trace
it roots (moist)

becoming

gray clayey SILT, trace tc
moist to wet)

fine sand,

he~sancT(n

ing sand, t

i some tint

Orange brown to gray coarse to fine SAND.
jorr* fine gravel (moist to wet)

BOTTOM OF TEST PIT 01
11'

61'

471 TESTPI1 5.5'
r

—— * —— *: —— * —— *—
TJHAIN LINK NOTTOSCA
FENCE

trace silt (moist)

wist to wet)

race day, trace

sand, trace fine

some silt trace to

4.0'r_* — *-—
IE

REMARKS

START: 1UB"-
Occaiional bricks, timbers, concrete fragments
and plant roots observed.

PID.5to10ppmat5.5'.

Strong odor at 5'.

Frequent groundwattr seeps at 5.5'.

PID»100to 120ppmnear8*, with p«aks o< up
to 500 ppm.

Environmental soil sample TP-37-163 collided
from 8* to 8.5' at 12:10. EPA split sample.
Peaty layer is 6" thick. Strong odor noted.

Rootlets ads'.

Environmental soil sample TP-37- 164 collected
from 13' to 13.5' at 12:30.

AIR MONITORING RESULTS
Breathing zone during excavation:

CS2 Draeger tubes < 3.0 ppm
H2S Draeger tubes < 0.5 ppm
NH4 Draeger tubes < 5.0 ppm

LANQAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

-2Q6l£01VrP37-41.XLS
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LOG OF TEST PIT NO: TP-38 ' Sheet 1 Of 1
Project Name : Halby Chemical Project Number : 2061604
Location: Wilmington, Delaware Elev. and Datum : 9ft. MSL(est), Topo Map.1983
Excavation Contractor : Code Environmental Svcs. Date :
Excavation Equi

Strata Depth
(ft)

1

2

3

4

~ 5

r 6 "
-

7

~ 8

9

10 ~

r 11

12

13 "

14 "

15 ~

Dment : John Deere 690 ELC Trackhoe 1/30/96

No.

160

162

Type

GRAB

GRAB

DESCRIPTION

FILL: moist
Medium brown coarse to fine SAND, trace to some silt, trace
coarse to fine gravel, trace cobbles, occasional plant roots

FILL: dry to moist
Mottled gray to brown coarse to fine SAND, trace to some
coarse to fine gravel, trace to some silt, trace cobbles

FILL: moist
Medium gray coarse to fine SAND, some silt, trace to some
coarse to fine gravel

Gray CLAY, trace to some fine sand, trace silt (moist)

Matted plant debris with layers of fine sand (moist)

Gray CLAY, trace fine sand, trace s It, occasional plant roots

Mottled brown to gray CLAY, some silt, trace to some fine
sand (wet)

BOTTOM OF TEST PIT @ 10.0'

r 1°' , N4

TEST [51 j
8' PIT J /

' bHAIN
LINK NOTTO SCALE
FENCE

Completion Depth : 10.0 feet
Water level : Seep at 5 feet

REMARKS

START: 09:20

Bricks, concrete, asphalt pavement fragments
and wood encountered.

Gray staining starts at 2*.

PID»10 ppm at 3'.

Strong odor at 5'.

Dark red staining observed in sand layers at
7'. PID-5 ppm.

Environmental soil sample TP-38-160 collected
from 7' to 7.5' at 10:10. MS/MSD and EPA split
sample collected at same location.

Frequent plant roots at 1 0'.
PID-0 ppm at 10'.

Environmental soil sample TP-38- 162 collected
from 9.5' to 10' at 10:30. EPA VO split and
duplicate sample DUP-12-165 at same location.

STOP: 10:50

AIR MONITORING RESULTS

Breathing zone during excavation:
PID-0 ppm
CS2 Draeger tubes < 0.1 ppm
H2S Draeger tubes < 0.5 ppm

In test pit after excavation:
PID-0 ppm
CS2 Draeger tubes < 0.1 ppm

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwood Park, NJ 07407
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LOG OF TEST PIT NO: TP-39___________ Sheet 1 of 1
Project Name: Halby Chemical Project Number : 2061604
Location: Wilmlngton, Delaware Elav. and Datum : 9.sw.MSL(«».), TopoM«p.i983
Excavation Contractor : Code Environmental Svcs. Data :
Excavation Equi

Strata Depth
(ft)

1

2

3

4

5

6

7

" 8

9

10 "

11
-

12

13

14 ~

15 "

ment : John Deere 690 ELC Trackhoe 1/29/96

No.

153

154

Type

GRAB

GRAB

DESCRIPTION

Medium brown medium to fine SAND, some silt, trace coarse
sand to fine gravel (moist)

becoming

Mottled brown to gray coarse to fine SAND, trace to some
medium to fine gravel, trace to some silt (moist)

AUTOMOBILE TIRES

Medium gray CLAY, trace fine sand, trace silt (moist to wet)

Dark gray to black clayey SILT, trace fine sand, with matted
plant debris (moist to wet).

Medium gray clayey SILT, trace medium to fine sand
(moist to wet)

Mottled light gray and yellow brown silly fine SAND, trace to
some clay (moist to wet)

BOTTOM OF TEST PIT @ 1 2.5'

1 • N44.5' TEST /
1 PIT ^ ' /
-, _______ *. 5'

10' 93' ,&-

'CHAIN
NOT TO SCALE LINK

FENCE

Completion Depth : 12.0 feet
Water Level : 3.0 feet

REMARKS

START: 15:45

Bricks, concrete and wood encountered.

Moderate to strong odor at 21.

Dark gray staining observed starting at 3.5'.

PID-10ppmat4'.

Environmental soil sample TP-39- 153 collected
from 4' to 4.5' at 16:40.

PID.5 to 7 ppm at 5'.

1 .5 inch diameter pipe at 5' removed.

Water rapidly enters excavation through tire fill
and rises to 3'.

Strong odor at 7'.

Trace plant roots at 7'.

Slight yellow/red staining at 8'.

EPA collects VO sample from 8' to 8.5'.

Strong odor at 9'.

Environmental soil sample TP-39- 1 54 collected
from 11.5' to 12' at 16:50.

STOP: 16:40

AIR MONITORING RESULTS

Breathing zone during excavation:
PID-0 ppm
CS2 Draeger tubes <0.1 ppm
H2S Draeger tubes < 0.5 ppm
NH4 Draeger tubes < 5.0 ppm

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407
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LOG OF TEST PIT NO: TP-40____________________' Sheet 1 of 1
Project Name : Halby Chemical
Location : Wilminqton, Delaware
Excavation Contractor : Code Environmental Svcs.
Excavation Equipment : John Deere 690 ELC Trackhoe

Strata Depth
(ft)

1

2
-

3

4

5

6

7

"• 8
-

9
-

10

11

12 "

13 "

14

15

No.

151

152

Type

GRAB

GRAB

DESCRIPTION

Proiect Number : 2061604
Elev. and Datum : 85 ft. MSL(est), Topo Map, 1 gas
Data : Completion Depth : 9.5 feet

1/29/96 Water Level : Seep at 5 feet

Brown to yellow brown coarse to fine SAND, trace to some coarse
to fine gravel, trace to some silt (moist)

FILL: moist
Gray-brown coarse to fine SAND, some silt, trace boulders and
cobbles, with concrete, bricks, metal, plastic, tires, wood and plant
debris

Black to dark gray SILT, some clay, trace fine sand (moist)

Mottled brown and gray fine SAND and SILT
clay (moist)

trace to some

/

Mottled yellow brown to gray silty fine SAND, trace
clay (moist to wet)

BOTTOM OF TEST PIT® 9

7
»t

36' ^

5' ] TEST PIT

^

12'

NOT TO SCALE

5'

/\
CHAIN
LINK
FENCE

/

REMARKS

START: 14:00

Concrete, brick, wood, plastic, asphalt, metal
and rubber encountered.

Stained soil at 1.5' to 2.5'.

Strong odor at 4.5'.

Trace plant roots at 5.5'.

Environmental soil sample TP-40-151 collected
from 5.5' to 6' at 14:45. EPA VO split location.

Trace plant debris at 7'.

Environmental soil sample TP-40- 152 collected
from 9' to 9.5' at 14:55. EPA VO split and
duplicate sample DUP-1 1-156 at same location.

STOP: 14:40

AIR MONITORING RESULTS

Breathing zone during excavation:
PID-0 ppm
CS2 Draeger tubes < 3.0 ppm
H2S Draeger tubes < 0.5 ppm
NH4 Draeger tubes < 5.0 ppm

LANQAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1 , Elmwood Park, NJ 07407

2Q6160ATP37-41.XLS
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LOG OF TEST PIT NO: TP-41________ ___________' Sheet 1 of 1
Project Name : Halby Chemical
Location : Wilmington, Delaware
Excavation Contractor : Coda Environmental Svcs.
Excavation Equi

Strata Depth
(ft)

1

2

3

4

5

6

7

8

9

10

11
-

12 "

13

14

15 "

ment : John Deera 690 ELC Trackhoe

No.

149

150

Type

GRAB

GRAB

Project Number : 2061604
zlav. and Datum : 9.5 ft. MSL(«t). Topo Map.tsaa
Data:

1/29/96

DESCRIPTION

Yellow brown coarse to fine SAND, some coarse to fine gravel,
trace to some day, trace cobbles (wet)

Dark gray coarse to fine SAND, trace to some fine gravel, trace
to some silt large amount of construction debris (wet)

becoming

Medium gray silty fine SAND and construction debris (moist to wet)

Medium to dark gray SILT, some fine sand (moist to wet)

Mottled brown to gray CLAY, trace to some silt, trace fine
sand (moist to wet)

becoming

Yellow brown silty CLAY, trace fine sand (moist to wet)

BOTTOM OF TEST PIT @ 9.0'

^ 5' N A

TEST I
15' PIT 1

33'

93'

NOT TO SCALE

_~*̂ *~

CHAIN
LINK
FENCE
f
*•

(.

Completion Depth : 9.0 feet
Water Leva! : Seep at 5 feet

REMARKS

START: 11:50

Wood, steel, brick and concrete debris
encountered.

Large amount of debris from 21 to 6' including
wood, plastic, bricks, concrete, asphalt
shingles and solidified liquid asphalt

PID-1.5to3ppmat4'. Slight organic odor.

Environmental soil sample TP-4 1-149 collected
from 4' to 4.5' at 13:05. MS/MSO and EPA split
sample at same location.

Groundwater seep at 5'.

Large boulders, tree limbs and tree trunks at 5'.

PID-0 ppm at 9'. Trace plant roots at 9'.

Environmental soil sample TP-41-1 50 collected
from 8.5' to 9' at 13:15. EPA split sample.

STOP: 12:55

AIR MONITORING RESULTS

Breathing zone during excavation:
PID-0 ppm
CS2 Draager tubes < 3.0 ppm
H2S Draeger tubes < 0.5 ppm
NH4 Draegar tubes < 5.0 ppm

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwood Park, NJ 07407
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RAM SERVICES
P.O. BOX 38

BELLVALE, NEW YORK 10912
(914)986-5822

FAX (914) 986-5828

I. Introduction •

On December 13, 1995, RAM SERVICES personnel conducted a
Site Corrosion Survey/Investigation, on that portion of the 16
inch diameter Water Main, that; passes through the HALBY
Chemical Site, in Wilmington, Delaware. The purpose of this
survey was to obtain sufficient: field data to effectively
evaluate the present condition of the subject water line
relative to corrosion damage and remaining serviceable life.

Prior to the start of any work at this location, a short
informal meeting was conducted to review the site conditions
and health & safety precautions specific to this site.

Survey/Investigative work conducted at that time was
limited in area to that section of underground Water Main
piping within the boundaries of the enclosed fence area, as
shown on Langan Engineering drawing, Job No. 2061601, dwg.
No.3. A modified and marked-up copy of, part of, this drawing
is attached to and made.part of rhis report.

The following report presents our Site Description,
Summary of Results & Recommendations, Test Procedures,
Corrosion Control - Overview, Discussion of Results and
Recommendations. The appendix of this report includes a typed
copy of our field obtained data, site' drawing,
Electrochemistry of Corrosion and General Cast Iron Pipe
Information.

Page 1
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II. Site Description

The HALBY Chemical Site, is located on Terminal Avenue
approximately one quarter mile East of Route 9, in Wilmington,
New Castle County, Delaware. The specific work area at this
site is within the fence enclosed area at the rear and along
the Railroad tracks on the North side of this facility, (see
attached dwg.).

Within this area and beyond, basically North & South, the
subject 16 inch Water Main runs parallel & adjacent to the
Railroad tracks. For the purpose of this Survey/
Investigation, testing was only conducted within the limits of
the fenced-in area.

Page 2
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III. Summary of Results and Recommendations

From the results of our testing, a moderate to
progressively less corrosive soil environment was found along
the pipeline"route, at the HALBY Chemical Site. Potential
measurements, indicating the degree of corrosion activity
indicate a "normally corroding, buried steel structure"
potential range and no evidence of stray D.C. current was
detected during this survey/investigation.

As part of this survey/investigation, two excavations
were made to expose the buried pipeline. At both locations
the buried piping was found wrapped in a "Plastic" wrap. This
wrap at both locations, was observed to tightly encase the
pipeline but was not bonded to it and found in excellent
condition within the limits of the excavation. At the
Northern most excavation, a ring of "plastic" wrap,
approximately 6 inches wide was removed from the pipeline for
a close visual examina-tion and ultra sonic thickness testing.
At the Southern most excavation, only a window was cut through
the "plastic" at the top, 12-0-clock, position for visual
examination. Piping at both locations was observed to be in
excellent condition.

Although field testing and observations made at this site
indicate only a moderately corrosive environment and the
piping appeared to be in excellent condition, we would be
remiss, from a Corrosion Control/Cathodic Protection
standpoint not to suggest your consideration of installing
sacrificial anodes to control corrosion and further prolong
the useful life of this pipeline.

Page 3

AR306U3



IV. Test Procedures

Using a high input impedance digital voltmeter in
conjunction with a M.C.M. Copper/Copper Sulfate Reference
Electrode," structure-to-soil potentials were measured and
recorded at both pipeline excavations.

Using a Fluke multimeter, continuity of the pipeline was
measured between the two excavations.

Using a NDT model 701 ultra sonic thickness measuring
instrument with transducer, pipeline thickness measurements
were taken at the 12 clock positions around the pipe at both
excavations.

Soil resistivity measurements were obtained both with the
soil box method, from soil obtained adjacent to the pipeline
during excavation and by using the Weiner 4-pin method from a
grade setup, measuring down to pipe depth (approximately 18") .

The presence or absence of D.C. stray current was
determined by structure-to-electrode potential fluctuation.
If stray current was indicated by this test method, it was
confirmed by a strip chart record or data logging of
potentials over a minimum of four (4) hours.

Page 4
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VI. Corrosion Control Overview

1. Corrosion of Buried and Submerged Structures

Corrosio'n is an electrochemical process by which steel
and other metals attempt to return to their natural ore
condition. In this process the metal is corroded by
discharges of electrical metallic ions to earth.

There are many different causes of corrosion, among
which the most common are:

A) Dissimilar metals that are electrically tied together _
B) Dissimilar soils
C) Differential aeration
D) Anaerobic bacteria
E). Outside sources of D.C. current

In order to determine the degree of possible corrosion,
the resistivity of the soil and/or water in which the
structure is buried and/or submerged is measured. The
ground soil/water resistivity classification (used in this
report) relating the possible degree of corrosivity to its
re'sistivity are as follows:

A) 0 to 1,000 ohm-cm - Extremely Corrosive
B) 1,000 to 2,000 ohm-cm - Very Corrosive
C) 2,000 to 10,000 ohm-cm - Moderately Corrosive
D) 10,000 and over - Progressively less corrosive

These classifications are general. Under certain
conditions, severe corrosion can occur in the higher
resistivity soils/water.

2. Bare Versus Coated Underground/Submerged Structures

Contrary to the belief of many people unfamiliar with
the process of corrosion, a 'coated structure not protected
with cathodic protection could develop failures in a
corrosive environment a lot sooner than a bare structure.

The reason for this is that on a bare structure
corrosion tends to spread itself uniformly over the area of
the structure, therefore, delaying the complete penetration

Page 5
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of the structure. On the other hand, on a coated structure
corrosion concentrates at small areas (that is, at faults in
the coating), thus accelerating the possibility of total
penetration of the structure.

3. Cathodic Protection

In order to stop corrosion, the flow of current to
earth/water from the metallic structure has to be stopped.
This can be accomplished easily by the use of sacrificial
anodes which supply current to earth/water which is picked
up by the structure, thus reversing the flow of current and
stopping the corrosion process. . This is called cathodic
protection.

There are two main types of cathodic protection:

A) Galvanic anode system
B) Impressed current system

The type of cathodic protection utilizing galvanic
anodes makes use of the voltage difference between the
structure metal and_the anode, material. The anode- is always
more negative than the structure, therefore, the flow of
current through the wire connection is from structure to
anode and the flow of current through the electrolyte (that
is, the earth or water) is from anode to structure. There
are galvanic anodes made of different materials such as
magnesium, zinc, and aluminum.

The impressed current type of cathodic protection makes
use of a rectifier or other source of D.C. current. The
current output from the D.C. source used is discharged to
earth through sacrificial anodes. The current in turn is
picked up by the structure in contact with the earth or
water (providing cathodic protection in the process) and
returns through cable connections.to the negative terminal
of the rectifier. Sacrificial anodes are made of
diversified types of materials such as scrap metal,
graphite, aluminum, lead-silver alloys, platinum, _ and a
high-silicon alloy cast-iron.

A structure-to-close-reference-electrode potential is
the measurement of the potential (or voltage) difference
between the structure and a reference electrode (normally a
Copper-Copper Sulphate electrode) contacting the earth/water
surface directly above or adjacent to the structure.

Pag-e 6 '
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'A structure-to-remote-reference-electrode potential is
the measurement of the potential difference between the
structure and a reference electrode contacting the
earth/water surface well away from any metallic structures
which may have adverse effects on the reading.

The general interpretation of a potential survey is as
follows:

A) On an unprotected structure, the points on that
structure which have the most negative potentials to a
close and.remote electrode are the ones where corrosion
would be more active.

B) On a cathodically protected structure, an accepted
• corrosion control criterion is that if the structure
has a potential measured to a close Copper-Copper
Sulphate electrode which is more negative than 0.85
volt, that structure is adequately protected against
most types of corrosion at that location.

C) On a cathodically.protected structure, if the structure
has a potential measured to a remote Copper-Copper
Sulphate electrode more negative than 0.85 volt, the
entire structure has all its unsealed areas protected
against long-line current corrosion.. Long-line
currents are those caused by galvanic couples created
by anodic and cathodic areas which are far apart.
These could be caused by dissimilar soils, by earth
magnetic currents, by foreign D.C. current sources,
etc. A potential more negative than 0.85 volt to a
remote electrode does not preclude, however, the
possibility of corrosion due to localized action
especially in shielded areas where very little or no
current at all can be picked up by the structure.

4. Corrosion in Above Ground Structures

The process of corrosion in above ground structures is
very similar to corrosion in underground structures,
requiring the presence of an electrolyte which, in most
atmospheric situations, is humidity or rain water. Cathodic
protection, however, is useless for the protection of above
ground structures due to the lack of a continuous
electrolyte between the anodes and the structure, and only
a good maintenance program using paints and coatings can
eliminate or at least reduce corrosion in those areas in
which the environment is corrosive, such as in areas close
to the ocean.

Page 7
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VI. Discussion of Results

Soil resistivity measurements, that allow us
to determine the aggressiveness of the soil environment,
around the subject pipeline, were obtained both from soil
samples taken from the two excavations and from adjacent
soils using the Weiner 4-pin Method for obtaining soil
resistivity from undisturbed soils. From the two
excavations made this day, soil was taken from the
excavation at pipe depth, at approximately mid point on the
line. These samples were then transferred to an M.C.M. soil
box, packed into the box and measured for resistivity using
a Nelson Soil Resistivity meter. Resistivity measurements
were recorded to be 25,000 ohm/cm from the Northern most
excavation and 35,000 from the Southern most excavation.
Using the.Weiner 4-pin method, in an adjacent area near the
excavations, resistivity was measured to be 26,000 ohm/cm
and 34,000 ohm/cm respectfully. All soil resistivity
measurements fell well-above the 10,000 ohm/cm mark placing
them in the progressively less corrosive category of soil
resistivity.

Potential measurements, as referenced to a standard
' Copper/Copper sulfate reference electrode, were obtained at
both pipeline excavations. .These measurements were
observed and recorded to be --0.445' at the Northern most
excavation and -0.490 from the Southern most excavation.
Both measurements, although a little low fall in the
generally acceptable "normal" corroding potential range.

Stray current analysis was conducted while obtaining
the above referenced potential measurements. While
potential measurements were observed for approximately'10
minuets, no fluctuation in the observed measurements were
found. With no fluctuation- observed, at the time of
testing, no adverse affect is expected from this type of
influence.

With both excavations ' open and the pipe exposed,
continuity tests were conducted to determine the resistance
of this section of pipeline. With the piping suspected to
have "Bell"- & "Spigot" joints, it was unknown if there was
any continuity between adjacent'sections. The electrical
resistance of the piping between the two excavations
(approximately 150 feet) was recorded to be" in excess of 1 .
million ohms. From this measurement it is assumed that
rubber gaskets were used to connect the pipeline sections

• and no steps were taken to make the pipeline electrically
continuous.

Page 6
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In addition to the above listed Corrosion testing,
ultra sonic thickness readings were obtained from the
pipeline in both excavations. At the Northern most
excavation, the "plastic" pipe wrap was removed to allow for
a good visual- examination and direct contact to the pipeline
surface. Facing South, pipe wall thickness readings were
obtained at the 12 clock (every hour) positions.
Measurements were observed and recorded to range from 0.800
mills to 0.670 mills, averaging about 0.700 mills, slightly
less than 3/4 of an inch thick. At the Southern most
excavation this procedure was repeated except that only a
window of "Plastic" wrap was removed from the top of the
pipe. This allowed us only a small porthole to view the
pipeline but kept the original pipe wrap in place.
Thickness measurements obtained at all other locations
around the pipeline, were obtained with the "plastic" pipe
wrap in place. Compensation was made for the additional
thickness of the wrap and measurements adjusted accordingly.
These measurements were observed and recorded to range
between 0.790 mills and 0.710 mills, averaging about 75
mills, 3/4 of an inch thick. The "plastic" pipe wrap was
measured to have a single sheet" thickness of approximately
20 mills, approximately 1/32 of an inch. Several sheet
thicknesses were found on the pipeline in both excavations.
Pipe wall thickness measurements as observed and recorded
during this testing are shown on our attached data sheets in
the appendix of this report.

Pipe wall thickness measurements as obtained and
recorded at both excavations indicate relatively uniform
thickness around the circumference of the pipeline. From a
visual observation of the piping at both excavations, the
external surfaces of the Water Main appeared to be in
excellent condition.

From a corrosion stand point, the results of the
preceding corrosion testing, ultra sonic pipe wall thickness
measurements and visual observations of the Water Main
indicate that the pipeline appears to be good to excellent
condition.

Although the Water Main appears to be in good to
excellent condition within the physical limits of this
survey/investigation it would be suggested that some
consideration be given to installing sacrificial anodes to
further prolong the useful life of this pipeline. From a
corrosion engineering standpoint we would be remiss if we
did- not offer this for consideration.

AR306U9



VI. Recommendations

No. special repair, maintenance and/or upgrading was
found necessary at the time of this survey. Consideration
is suggested for installing sacrificial anodes for corrosion
control to prolong the useful., life of this pipeline.

If there are any questions about this survey/
investigation, or if there are any items that need
additional clarification, please feel free to call RAM
SERVICES at (914) 986-5822 or fax us at (914) 986-5828.

RAM SERVICES appreciates this opportunity' to be of
service for you and looks forward to the next occasion
when our specialized services will fit your needs.

. V*

Respectfully Submitted
RAM SERVICES •

.".V.'̂V/T.../:' Richard A. Ma'zur

._ / _• Corrosion Specialist

Page 10
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RAM SERVICES
P.O. BOX 38

BELLVALE, NEW YORK 10912
(914) 986-5822

Fax (914) 986-5828

By : R.A.M. -Langan Engineering Job No. 0482-S
Date: 01/02/96- , River Drive Center 1 Sheet 1 of 3

Elmwood Park, New Jersey

16" Water Main
HALBY Chemical Site
Wilmington, Delaware

0.770
0.760 ̂^̂ ^̂ ^ 0.760

0.790 // V\ 0.750

0.760 I j 0.740

' V' " " ' rl
0.810 \\ // 0.740

.730
0.780

Ultra Sonic Pipe Wall Thickness Measurements
Northern Most Excavation ,

Looking South

Note; All Measurements in Inches
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RAM SERVICES
P.O. BOX 38

BELLVALE, NEW YORK 10912
(914) 986-5822

Fax (914) 986-5828

By : R.A.M. . Langan Engineering Job No. 0482-S
Date: 01/02/96. ' f River Drive Center 1 Sheet 2 of 3

Elmwood Park, New Jersey

16" Water Main
HALBY Chemical Site
Wilmington, Delaware

0.690
0.690 ̂^̂ ^̂  0.690

0.650 / / A 0.660

Q.680 0.670

0.690 \ / / 0.690

0.750 ̂ T̂Ẑ ^ 0.680
0.800

Ultra Sonic Pipe Wall Thickness Measurements
Southern Most Excavation

Looking South

Note; All Measurements in Inches
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RAM SERVICES
P.O. BOX 38

BELLVALE, NEW YORK 10912
(914) 986-5822

Fax (914) 986-5828

By : R.A.M. Langan Engineering Job No. 0482-S
Date: 01/02/96- . River Drive Center 1 Sheet 3 of 3

Elmwood Park, New Jersey

16" Water Main
HALBY Chemical Site
Wilmington, Delaware

At Excaxation 1, Northern Most;

Soil Resistivity, Soil Box Method 25,000 ohm/cm
Soil Resistivity, Weiner 4-Pin Method 26,000 ohm/cm

Water Main Potential Measurement -0.445 volts

No Stray DC Current Noted.

At Excavation 2, Southern Most;

Soil Resistivity, Soil Box Method 35,000 ohm/cm
Soil Resistivity, Weiner 4-Pin Method 34,000 ohm/cm

Water Main Potential Measurement -0.490 volts

No Stray DC Current Noted.
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RAM SERVICES
P.O. BOX 38

BELLVALE, NEW YORK 10912
(914)986-5822

Corrosion Basics
Electrochemistry off Corrosion

While corrosion can take several forms, the mechanism of attack
in aqueous solutions will involve some aspect of electrochemistry.
There will be a flow of electricity from certain areas of a metal surface
to other areas through a solution capable of conducting electricity,
such as suawater or hard water.

The term aiunlu is used to describe that portion of the metal sur-
face that is corroded and from which current leaves the metal to enter
the solution. On the other hand, the term cathode is used to describe
the metal surface from which current leaves the solution and returns
to the metal.

The circuit is completed outside the solution through the metal or
through a conductor joining two pieces of metal. The essential com-
ponents are shown in Figure 1. The dots represent electricity (not
electrons) flowing in the solution from the anode (-) to the cathode
( + ) and returning from the cathode to the anode through the metal
wires.

CORROSION CELL CURRENT FLOW

ANODEj y*> *
a

>

CATHODE

FIGURE 1 — Sketch showing flow ol currant between an
anode and a cathode in a corrosion cell.

A solution capable of conducting electricity is called an electrolyte.
Its ability to conduct electricity is due to the presence of ions. These
are positively or negatively charged atoms or groups of atoms in solu-
tion. Pure water contains positively charged hydrogen ions (H*) and
negatively charged hydroxyl ions (OH~) in equal concentration. The
electrolyte forming a corrosive environment may be any solution,
rain, or even moisture condensed from the air. It can range from
fresh water or .salt water to the strongest alkali or acid.

The anodes and cathodes involved in a corrosion reaction are
called electrodes. The electrodes may consist of two different kinds of
metal or they may be different areas on the same piece of metal. The RR306155



CAST IRON PIPE
DESIGN • ENVIRONMENT • LIFE

By W. Harry Smith, P.E.
(President)

Cast Iron Pipe Research Association

Life of cast iron pipe is assured through proper design, including consideration of en-
vironment, and operation of pipelines within design limits. Recent research has resulted
in effective environmental control systems.

The longevity of cast iron pipe;, both gray nntl ductile, 1. Impact damage before or during construction
is assured through qualities inherent in the pipe material, 2. Loads grossly exceeding design criteria
adequacy fif design, knowledge* of environmental factors, 3. Disturbance of foundation of pipe
and operation of pipelines within the limits of design. 4. Uneven hearing
The Cast Iron Pipe Research Association (CIPRA) is 5. Sulfur compound joints
committed to research on the pipe* and its environment. 6. Corrosion in extremely aggressive soils
This paper presents information on past performance c) Total experience of gray cast iron pipe in water
and introduces results of research on existing pipe and systems of the United States is successful.
various pipe environments. d) Ductile iron pipe, in view of the virtual absence of

Considerable improvement in cast iron pipeline per- failures in over 20 years of service, is expected to
formanre has been accomplished in recent years serve even more successfullv than has graycast iron
through the following changes: pipe.

a) More rigid design standards
b) Higher unit strengths
c) Precise quality control in manufacturing
d) Improved shipping methods Life Expectancy
e) Improved pipe joints
f) Modern construction techniques Through knowledge of cast iron pipe environment
g) Environmental studies and corrosion control and strict application of good design, construction and

techniques operational techniques, adequate life expectancy can
As the study of human ecology has been enhanced be assured. During June and |uly, 1970, Engineers of

by (and at the same time partly responsible for) the CIPRA interviewed water utility executives in cities in
dramatic increase in life expectancy, so has the long life each of the continental United States. These cities were
of existing cast iron pipe permitted observance of past selected at random with the exception that the stale
performance and development of the improvements capital was represented in almost all cases. Those inter-
listed above. viewed based any estimate's on experience and all had

Studies of gray and ductile cast iron pipe in service intimate knowledge* of their piping systems. Gray and
have revealed that ductile* iron pipe reported served at internal pressures

a) Cast iron pipe provides service life in excess of ranging from about 20 psi to 240 psi, not including
need in almost all soil environments. surge pressure's. Pipe age- varied from new pipe to 149

b) Past failures which have occurre-d in gray cast iron years. Of the pipe reported, less than . l% was provided
pipe may be related to one; or more of the following: with any type of external prote-ction.

Reprinted (with revisions) from the Journal of the New England Water Works Association. Vol 84. No 4
1970. where it appeared under the title. "Recent Technological Advances in the Cast Iron Pipe Industry'

Cast Iron Pipe: Design • Environment • Life—1
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States reported 48 Of the soil studied, over 90% was determined to be non-
Cities reported 229 corrosive to cast iron pipe. ' ' **J
Miles of gray In 1967, CIPRA presented a system for the evaluation

cast iron pipe 101,056 of soil as related to potential corrosion of cast iron
Miles of ductile pipe (3). Table I below lists the soil analyses accom-

iron pipe 2,076 plished at each test location together with points of
Total miles of gray importance for the various ranges of results:

and ductile iron pipe?* - . 121,509
Percentage not affected ..
by corrosion • 94.98% 0 .. T Ta°le ..Soil Test Evaluation

^ . . „. ~ . Factors Range Points*Cast Iron Pipe Design
r, . . , . . n i u Resistivity (ohm-cm) <700 10The design of gray cast iron pipe is controlled by 7nf. lmr. n

AWWA HI (ANSI Standard A21.1C)). This Standard for 100oll200 5
a rigid pipe structure includes consideration of the char- 1200—1500 2
acter of the; tre-nch inte> whie:h the pipo will be installed; ntX) — 2000 1
e-xternal loads, including earth backfill, traffic and >2(XX) 0
impact loads; and internal loaels, including working
pressure and surge* or water hammer. Each pipo is pH 0—2 5
de-signe'el assuming that traffic- supe-rload and surge- pre-s- 2 — 4 3
sure will not occur in important magnitude simultane- 4—6.5 0
ously. Otherwise the loads are considered in combina- 6.5 — 7,5 0**
tion and a safety factor of 2.5 is applied to the total. 7.5—8,5 0
Corrosion allowance and foundry tolerances are added >8.5 3
to the de.-sign wall thickness, making the total procedure Oxidation-
extreme-ly conservative. ' Reduction

Ductile iron pipe de-sign is governed by AWWA H3 Pntential >100mv n
(ANSI Standard A21.50O), In this Standard Iho same roieniiai SfjllOO mv 35
external and internal loads are considered; however, Q_ 59 mv 4
they are calculated separately because of the ductility Negative (—) 5
offered by the pipe material. The design method is
conservative because it does not take advantage of the Sulfides __Positive(+) 3.5
rerounding influence of internal pressure. Ring eleflec- Trace 2
tion is limited to 2% of the pipe diameter, which for , Negative ( — ) 0
cement-lined pipe is well below the deflection that Moisture Poor drainage,
might damage the lining. continuously

In designing ductile iron pipe for installation in a wet 2
flat-bottom trench with tampe;el backfill, a modulus of Fair drainage*,
soil re-action (F') of UK) and a he-deling angle- of U)° generally
are used. While these criteria are conservative, it has moist 1
been found that larger values cannot be achieved along Good drainge,
100% of any proposed pipeline. generally dry 0

• \ tot.il of ten points indi( .itev th.it the toil U (nrroove to < ,xt iron pipe
Evaluation of Environment ' * " <u,""u's M''<"<"";"' •iml lmv'" !HI*!"W <™^«>»."^<-<™ i*'<™»'iresults are oht.nned, three point* <h,ill he Rixen for tnt< range

During the years 1967 through 1969, as an assistance
to consulting engineers, CIPRA studied soil character- This system has boon in use* for nine wars, dtJFing
istics along approximately 840 miles of proposed cast which many observations of pipe condition have been
iron pipe installations in soils of questionable character. recorded along with analysis results. The system is ade-
*5<>rml \\ere not reported separately.

Ca»t Iron Pipe: Design • Environment • Lifs—2
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quate and accurate in over 99% of the sites studied and Some swell test results are listed in Table II.
it is proposed to continue its use, bearing in mind that
there are exceptions which involve certain man-made
contaminants and occasional stray direct currents. Table II

Swell Index
Location Ib./sq. ft.

College-Station, Texas 14.725
New Braunfels, Texas 13,050

Expansive Soils Honolulu, Hawaii 14,592
Detroit, Michigan 7,200

Included in the evaluation of environment is con- Miami, Oklahoma 7,200
sideration of the potential swell pressure of clay soils Orange, California 9,150
and the effect soil expansion might have on the> pipe Vincennes, Indiana 1,250
structure. Clay samples are collected from the subject Massillon, Ohio 5,570
soil at a level approximating proposed pipe depth and Clinton Township, Michigan 6,'?25
again beneath proposed pipe depth. It is probable that Charlotte, North Carolina 6,150
expansive soils (those that swell or shrink upon gain or North St. Paul, Minnesota 2 175
loss of moisture) can influence external loads on the st Charles Missouri 13*950
pipe structure. Damage could result from beam bads. Oakland, California 6,070
joint separation, or ring crushing loads. Medinah, Illinois 6,245

TU n . i i u- . _j ,. » • Dallas, Texas 9,190
,epvrL S3T 1 aVuUbKCt?dw"n , USuB Jefferson County, Missouri 8604a soil PVC Meter as developed by Dr. f. W.lham Larnbe f -v

of the Massachusetts Institute of Technology. Tests Montgomery, Alabama 9,000
provide information on swell index winch is correlated _ „ . ' , ___. , . - i i i . i Denver, Colorado 7,600with a pote-nttal volume1 change rating and category
and an approximate plasticity index. Swell index is
reported in pound1- per square foot .ind is a .very (lose _
approximation of swe-ll pressure exe-rte-d bv a sample of Corrosion Prevention
e ompae ted soil as it swells against a restraining fore e- Because of the electrical discontinuity resulting from
,ifter being wetted. rubber-gaske-ted joints unive-rsally use-d for gray and

„ . . , . ' , , .... ,, ductile cast iron pipe, long line- currents elo not presentResults indicate that most clays exhibit swell pres- ,, s(>rious h;i7ar(, , h(. m;ijor haznrc|5 art. (nm s,rav
sures to some degree, the most expansive being Mont- (|ir(,ct ajwnt .n(| fmm S()j| ̂ ^̂ ĵ ^ whi(.h nro
morillomte, often found m the South and Southwest conducive- to local e (-11 corrosion. Any protective system
regions of the United States. The importance of the linist N, (k,si , [(, xvilh<itcin(, ,„„, <.,,„ corr(,sion fir<t.
influence of swelling clay on pipe structures may lie |f stmv curr(lnts Mt, involv(,(, it mllst n|so havc. th(1
in the degree of variance m soil mo.sture m a given area. Tapal,i|itv to etlee-tivelv shield cast iron pipe, thus keep-

Current plans call for development of tests on gray in« "'U-rfyrent-e to a minimum.
and ductile cast iron pipe in clays which are known to Early use- of loose pe>lye-th\leino e-ne'.wme'nt on east
be expansive and upon which swell pressures have been iron pipe in corrosive ctnironmcMts indicated this proc o-
observed to be significant. Through the use of pressure (lure to he c-lfe-e ti\.e against both Upcsof corrosion men-
cells and (ibse-rvanc.e of dellec'tion, the impoitance* of tinned above*. Continuing studies have confirmed this,
soil expansion c ,111 be determined. Pilot studies were Suiveilltinc e and inspet tion dl east iton pipe uitll loose
( omplc-te-el (luring the year I'.171, and field studies .ire polvctlu lene enc.iscrnent have- been <u complished in a
in progress. neimber of water and utility ss stems ae ross the countr*..

Cast Iron Pipe: Design- Environment- Life—3
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A few examples are:

Figure 1
San D'wfio. California, where1 T2-inc.li and 16-inch cast />on pjeure 2
f>//>e. piilvcthvlcne-wrappcd, was installed in severely corro- ™
she /cnv re-sist/v/ty C.W fo 5(W ohm-cm), anaerobic. <,ulfatc- In Philadelphia. Pcnm\lvania. 12-inch cast iron pipe, poly-
bearing anils in 1960. Repeated inspections at several locations ethvlene-wrapned, ivfls installed in a \\aste dump area in 7959-
on this pipeline have shown virtually no corrosion pit- Inspection oi a considerable length of this pipe in 7969
ting to date. revealed no significant corrosion attack.

Cast Iron Pipe: Design • Environment • Life—4
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Inspections of operational cast iron pipelines protected by
8-mil, loose polyethylene wrap in several other water utility
systems have shown equally good results.

The photo, taken in Detroit. Michigan, shows 6-inc.h cast '•
iron pipe, polyethvlene-wrapped, in soil where cast iron had i , *
previously failed due to corrosion. After
inspection revealed no corrosion attack.

Figure 3

i , , . •• -• .• . v> • - . ,. 5 < » i!. <o
previously failed due to corrosion. After five years' exposure, */T •••'••'', ' « '» ̂ ' i?* *"*'&'' IJh)1/̂  * * • / ) * **•<!•'.

' ' ' *! " j£ •'. Jf'r'.'. '. ,''*•'' . t, •• J

This protection system is in use in several hundred '18-inch ductile iron pipe was thus protected. Total cost
water utility systems in the United States, mostly where of protce tion u.is I";, of pmje'ct cost.* Cemsidering the
small areas of severely corrosive soil environments were high degree of protection afforded, this is a very eco-
foeind. To date, no failure; has be-on re-corde-d nor has iiomiYal sysle-m whie h allows the* elesign e-ngine-e*r to be-
any significant corrosion attack been observed. conservative with no significant increase in total
An important advantage of loose polyethylene job cost.

encasement is the extremely low cost of material and Several researchers have confirmed the validity of
application. In a 1909 project, 28 mile's e>f 16-inch and loose polyethylene encasement and their statements

Mills hutire represent* tost in |Tn

Cast Iron Pipe: Design • Environment • Life— 5
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are quoted below: Studies by the Bureau of Reclamation on polyethy-
Donald A. Hoffman and F. O. Waters, («) "Materials lene sheeting used underground in lining canals showed
Protection,"May, 1966: that tensile strength was nearly constant in a seven-
"The San Diego Utilities Department has found that year test period and that elongation was only slightly
the best way to prevent cast iron corrosion is through affected. The Bureau's accelerated soil burial testing
the use of polyethylene jackets." (acceleration estimated to be five to ten times that of

D. R. Whitchurch and J. G. Hayton, (s) International field conditions) showed polyethylene to be highly
Conference on Corrosion and Protection of Pipes and resistant to bacteriological deterioration. In United
Pipelines, London, England, )une, 1968: States Department of Interior, Bureau of Reclamation

"The use of polyethylene sleeving has proved to be a Report No. ChE-82, (9) it is stated:
cheap and efficient means of providing protection -"Buried membrane linings of PVC and polyethylene
for iron pipes buried in aggressive soils. It does not plastic in use ten years are giving excellent performance."
suffer any significant change in its physical properties
when buried in the ground. Minor punctures in the
sleeving are less critical than similar damage would ,. . ..
be with an adherent plastic coating and it can, in Stray and Impressed Current Sludies
any case, be readily repaired on site. There are no of Polyethylene-Wrapped
difficulties in its practical application." Cast lron Plpe

Atlee Cunningham, (e) 50th Texas Water & Sewage During June, 1968, CIPRA placed a test installation
Works Association, March, 1968: in operation in southern Nevada. The test installation
". . . 7,000 feet of 16-inch pipe was rehabilitated by is designed to carry out survival and other performance
excavating, cleaning, wrapping and partially embed- studies on polyethylene protected and unprotected
ding in sand. During the eight years of exposure of gray and ductile cast iron pipe in a severely corrosive
the pipe, as installed by the Water Division with poly- soj| with the presence of high levels of impressed elec-
ethylene wrap, the metal has suffered no trical earth currents.
external damage."

I. Nekoksa (0 (Czechoslovakia), verbal statement at
International Conference on Corrosion, London, Eng- v Line 4
land, June, 1968: e-incn
"At the moment there are about 20 kilometers of separation
pipes with plastic sleeves or wrapping laid in Czecho-
slovakia in stray current areas. The diameters of the Line 3N
'pipes range from 100 to 1,200 mm. At present, no
corrosion has been detected on the samples or on the
laid pipes." ' \ ! / Lin« 1

Durability of Polyethylene
Polyethylene film or sheet has been commercially Rectifier a- --

available for about 25 years. Its life expectancy must
be based on an extrapolation of experience to date.
In 1963, E, f. Wagner (a ) reported on eight years' under-
ground exposure of polyethylene in service as cast iron
pipe protection in extremely corrosive environments. Diagram-C.I.P.H.A.
Not only did the polyethyle-ne adequately protect, the Nevada Test site
pipe under study, but analysis of the wrap showed Figure 4
insignificant loss of strength and other physi-
cal characteristics.

Inspection of a ten-year-old installation in Phila- As shown in Figure 4, the test installation involves
delphia again revealed excellent protection of the cast four separate pipelines, each composed of ten alternate
iron pipe. Analysis of the polyethylene showed average 18-foot lengths of 6-inch, Class 22. gray and 6-inch
tensile strength and elongation greater than standard Class 2 ductile cast iron pipe. The pipe is of standard
minimum requirements. " manufacture, cement mortar-lined with a standard bitu-

Cast Iron Pipe: Design • Environment • Life—6
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minous external shopcoat. All joints are push-on type. . 6. The loose-fitting polyethylene tube material
Lines 2 and 4 aie encased in 8-mil thick, loose-fitting appears not to be affected by high over-voltage

polyethylene tube material. Lines 1 and 3 have no applied to the pipeline under cathodic protection.
external protection. All lines have test leads attached to (A pipe-to-soil potential of —14.6 volts was main-
each end of each length of pipe. Line 4 also has elec- tained for six months.)
trically bonded joints.
Line 4. with polyethylene encasement, receives cath- Material Requirements for Polyethylene

odic protection current from a rectifie-r and anodes. Line
2, with polyethylene oncasoment, and Line- 5, unproteet- Shown in Table III below are minimum requirements
e-d. are; located in the path of the impressed current from for polyethyle-no for use as loose- encasement on uneler-
the- rectifier and anode-s. Line* 1, unprotected, is located ground gray or ductile cast iron pipe:
out of the path of the impressed current to serve- as a
control line- for comparison.

The rectifier output can be adjusted to any desired Table III
level in both voltage and amperage. Voltage levels can MATERIAL REQUIREMENTS FOR POLYETHYLENE
be set between 0 and 200 volts while amperage can be FOR USE AS LOOSE ENCASEMENT ON UNDER —
independently adjusted between 0 and 12 amperes. GROUND GRAY OR DUCTILE CAST IRON PIPE*
The infinite variation of output permits great flexi-
bility in the test procedures. Ne>IF: I hese spec ilk .itions constitute* minimum stand-

Soils at the test site are severely corrosive, having a arek Polyethylene mate-rial surpassing th(-.o
resistivity range of 190 to 200 ohm-cm, a pH range of standards in any or all respects woulel he
7.8 to 8.0 and poor aeration and drainage (saturated at ;>e-e eptahle.
pipe eJepth). Ihirkne-ss 8 mils minimum

Test results to date indicate:
1. The loose-fitting polyethylene tube material can Hpe. Class, in ,IK ordmue with A.S I.M. Spoeili

provide very effective corrosion protection for (;''ul<>' "(l"'r l<Ulon LM^B-" "r l<1ttis' rev.sum
gray or ductile cast iron pipe without the aid of Charactor.stics there-of.
cathodic protection. t Type I

2. The loose-fitting polyethylene-; tube material ericas- .
ing the pipe with unbonded joints also appears class A' N'm'ral Colnr
to be an effective barrier to stray electrical currents OR
when the encased pipe is not an actual part of the C. Black
stray electrical current circuit. Such protection Prolong! exposure to sunlight uill
under these conditions may be effect.ve to near a eventuallv deteriorate poKethvleno
50-volt potential level but add.t.onal tests are fMm rh(.reforo. sucn (,xpn,ur(, prior
needed for more accurate determination. to harkf j||ing th(1 vvrnppt,<i pipl. shciuld

3. Joints of cast iron pipe wrapped m polyethylene he k(lpt to a minimum. If several vse-e-ks
retain more of the original electrical resistance of ox,K)Stlr(, pri<)r tc- b.ic kfilling is
than those not so encased. nntie-ipate*d. Class C mate-rial should

4. Cathodic protection of pipe encased in the poly- In- use-d.
ethylene tube material is easily achieved with low Grade E-l
current density. This refutes the theory to the con-
trary stated in "Corrosion as a Primary Cause of Flow Rate-
Cast-iron Main Breaks" (10) by John H. Fitzgerald (formerly
III, Journal AWWA, August, 1968. M(l|t lnciex> 0.4 maximum

5. A current density Of 25 x 10-8 amps provided a Tensile Strength 1200 psi minimum
pipe-to-se>il potential of —.8*3 to —.90 volts (after , .
stabilization, on the- polyethylene-encased Line 4 Elongation 3()()/o minimum
tinder cathodic protection. This value* compares Dielectric Volume resistivity, minimum ohm-
favorably with test re-suits obtaine-d In Hertzberg Strength cm3 -10'5; 800 volts per mil thickness
and Westerback, 'Comparison fe-sts of Ste-el Pipe minimum
.Coatings," (n) Journal AWVVA, July, 1969. -ANSI AJI-(A\u\.\c.irv5>

Cast Iron Pipe: Design • Environment • Life—7
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Potential Corrosion of Cast Iron Pipe nature to those of gray cast iron pipe1, with strength and
from High Voltage Direct adherence equal to those of gray cast iron pipe.

Current (HVDC) Transmission T. , .. n . . , ,r ...The manufacturer Pont-a-Mousson of France studied
corrosion rates of both materials in sea water, sulfuric

In order to evaluate potential stray dire-ct current adcl- nn(l se*ve*ral other corrosive mediums, including
corrosion of cast iron pipe which might result from long- soils. Pont-a-Mousson's conclusion-"Cray iron and
distance transmission of .direct current. CIPRA has ductil(> iron have anal()R°us rates of corrosion . . ."
studied cast iron pipe in water distribution systems near rh(; twontv y(.ars' se-rvice experience* with ductile
the electrodes of the Pacific Northwest-Southwest jron pjpe jn water distribution and transmission systems
Power Intertie in Oregon and California. In this direct in the United States is unequalled by any other pipe
current transmission project, one 750,000 volt direct mate-rial. To date there have been no reported failures
current line extends from The Dalles, Oregon, to Santa of ductile* iron pipe due1 to trench conditions, earth or
Monica, California. This study of cast iron pipe involved truck loads, water pressure or water hammer. One
recording pipe-to-soil potentials at many locations in failure occurred when the cathodic protection system
The Dalles, and in Santa Monica and Pasadena, Cali- serving a petroleum .pipeline induced high levels of
fomia, water distribution networks. Initial tests are stray current on ductile iron pipe. This could have been
complete. A portable rectifier transmitting about 300 prevented easily and inexpensively by using econom-
amperes at 3,000 volts through the earth was operated lcal Pr('tcctlon-
intermittently in |une, 1969. At 16 locations (148%)
pipe-to-soil potential was influenced in a range of Importance of Pipe Wall Thickness
approximately 5 mv. At the remaining locations (85.2%) ,,nck jn „„, ()avs uh(,n O)mparativoly little was known
no interference was recorded. In future testing at higher n|,ou, metallurgy, corrosion, soil environment and even
current levels, cast iron pipe will be checked at those structural design, it was nece-ssary to provide very thick
locations indicating minor interference, and current on walls in gray cast iron pipe- to afford enough safety fae'tor
the pipe will be determined. At that time the signifi- to handle- all the unknowns. Now, however, with the
cance of the influence of the HVDC system can vast knowle-dge that is available in each of the*se are-as,
be appraised. 't is wither ne-cessary nor economical to provide wall

thickness in excess of design requirements to allow for
. , . , . , contingent factors, such as potential corrosion.It appears that those cast iron pipelines which have

rubber-gasketed joints (mechanical joint or push-on) The only logical approach, to modern pipe design
are generally free of influence. It is likely that the joint includes the following:
resistance provides interruption to the extent that ,
direct current does not accumulate on the pipeline and 1- Establish design criteria (applicable to any or all_
that stray current on a single length of cast iron pipe P'PO materials).
is so small that it cannot be recorded. . _ . . . . , . . .2. Develop knowle-dge of the* propose*d pipe environ-

ments (from experience or study).

_. .. . _. 3. Prote-e t the pipo from any severe- environmental
uuctne iron Kipe factors, (Generally the* percentage of cast iron pipe

requiring special protection will be minimal.)
Results of comparative testing of gray and ductile .. . . . . . . .. . . .. . . . , .. , . . C.IPRA studie-d the relationship between wall thick-cast iron pipe i n severe.* y corrosive; sons have been pub- . . . . . .... . ' '. , T, . . . . , ., ne-ss, soil environme-nt, and corrosion experience.

hshed prev.ously. These results showed that the soil Bc_sod on observations to date, it is concluded that gray
corrosion resistance of ductile iron pipe is equal to or nnc| c|uc tj|e cast iron pipo wall thicknesses available
somewhat better than that of gray cast iron pipe. The commerc iallv are adequate tor most soils in the Unite-d
corrosion products of ductile iron pipe are similar in States without spec ial corrosion protection.

Cast Iron Pipe: D«iign • Environment • Life—8
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Figure 5 Figure 6

As an example, cast iron pipe installed in Elmira. New York. At Rtifialo. /sVu York, (i-inch thick and thin statically r.iij
in t'KW. and removed in August of 7%8, shovve-d no discerni- pipe installed in JOTO and removed in '968 showed a w.iM
We corrosion attack in soil with an earth resistivity 'if I .i<>0 thickness varving from .r>() inches to .25 inches. External graph-
• ohm-cm This \\ns b-inch pipe having thick and thin walls iti/ation to a depth of 70 milf was noted. However, tht: pipe
(.75 inches on the thick side and 28 inches on the thin side! uas performing satisfactorily under a water working pressure
resulting from displacement of the core during static casting. of 60 psi,
Thit pipe operated satisfactorily at 70 psi.

Summary & Conclusions - „ , , , .. . , .5. Performance of polyethylene-wrapped pipe m stray
1. Over 400,000 miles of gray and ductile cast iron pipe and jmpressed current tests is reported.

now serve the water utility industry in the United 6. Initial test results of the effect of HVDC transmission
States. Almost all of this pipe is serving adequately are summarized.
and well. Engineering and technological advances 7. Relationship between cast iron pipe wall thickness
of recent years assure that present and future" in- and corrosion is established.
stallations of cast iron pipe will serve even better. 8. Desired service life of gray and ductile cast iron pipe

2. Soil evaluation procedures, including corrosion and can be assured by the following:
expansive soil considerations, are established. a) Manufacturing under rigid quality control, and

3. If a soil environment is known to be corrosive, cast proof testing of the finished product.
iron pipe should be protected with loose polyethy- b) Designing on the basis of logical criteria estab-
lene encasement. If the soil is merely suspected lished prior to materials selection.
to be- corrosive, it should be studied. In those areas c) Protection against unusual or severe environmen-
shown to be corrosive, protect the pipe. tal factors which might affect pipe performance

4. Polyethylene wrap is proven adequate corrosion pro- or life.
tection for cast iron pipe and does not lose its d) Operation of pipelines within the limits of their
strength characteristics in underground service. design.

Cast Iron Pipe: Design • Environment • Lift—9
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7. Nekoksa. ). Proce-edings of International Conference
1. American National Standards Institute, Inc., Standard on Corrosion and Protection of Pipes and Pipelines,

A21.1 for Thickness Design of Cast-Iron Pipe London. England (1968) June
2. American National Standards Institute, Inc., Standard 8. Wagner. E. F. "Loose Plastic Film Wrap as Cast Iron
A21.50 for Thickness Design of Ductile-Iron Pipe Pipe Protection," I. American Water Works Associa-

3. Smith, W. Harry. "Soil Evaluation in Relation to Cast- tion. 56, No. 3, 361 (1964) March
Iron Pipe." |. American Water Works Association, 9. Hickey, M. E. "Laboratory and Field Investigations
60, No. 2, 221 (1968) February of Plastic Films as Canal Lining Materials Open and

4. Hoffman, Donald A. and Waters, F. O. Materials Close-el Conduits Systems Program," Laboratory
Prote-c tion (19661 May Report No. ChE-82. United States Department of

5. Whitchurch, D. R. and Hayton, |. C. Proce-edings of the Interior, Rureau of Reclamation, Denver, Colo-
International Conference on Corrosion and Protec- rado, (I'tfifl) Soptombe-r
tion of Pipes and Pipelines, London, England !(). rit/ge-rald, |ohn II, III, "Corrosion .is a Primary
(l%H)|une* Cause nl Cast-Iron Main Hie-aks," |. American Wate-i

6, Cunningham, Atle;e. "Pipe Protection with Polye-thy- Works Association, (>0, No. 8, f!82 (1908) August
lone and Sand Embedment," 50th Texas Water and 11. Hertzberg, lee B. and Westerback, Arne E, "Com-
Se-wage Works Association Short School (1968) parison lests of Sle-e-l Pipe Coatings," I. Amoricnn
March Wate-r Works Association, 61, No. 7, 34.3 (1969) July

Cast Iron Pipe: Design • Environment • Life—10
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APPENDIX D
CLEAN FILL CERTIFICATION AND RECEIPTS

H n O U D t 00 Engineering and Environmental Services



HAY-28-96 TUE 14:49 CODE ENVIRONMENTAL FAX NO. 9692701 P.01/01

Parkwsy Grav-i. inc. i
PARKWAY GRAVEL, INC.

Code Environmental Service* Inc.
400 Middlesex Avenue
Carteret, NJ 07008

May 28, 1996

302; 658-5241
Pax/65S.O«71

Atteatlon: Mr. Alex Madonna.

Reference: Kolby Chemical, 600 Teroinal Avenue, tfllaingtott De.

Dear Mr. Madonna:

This letter Is to certify that the Select Sorrow, Type 'G1
excavated from River Road Extras tion Facility and used on cits Project
noted above, meecs Delaware Department cf Transportation Specification*
and is excavated from virgin soil.

Very truly yours,
PARKWAY GRAVEL INC.

Vincent 17. Greggo
Vice President

cc: £ile
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PARKWAY GRAVEL INC.
4048 NEW CASTLE AVE. f
NEW CASTLE, DELAWARE J

RIVER ROAD OFFICE
328-5182 658-5241; t

NO, *288251
Purchase Order Cash/Check/Charge Dlvd Date . '

Y 9:53:40-12/28/95

CCHE ENVISMNMENTAL . COD
Sold to

M •

600 TERMINAL .AVE 600
Deliver to

LECT/«IVER RD. ._
; f OO TftKlte

GROSS 70000 35.00
TARE 31440 15.72
NET_ 38560 19.28

•i'
- #185 . £.*•' -COUL30N &185

CERTIFIED WEIGHMASTERN.C. CO, DH. SIGNATURE ĵ t6"BETTY WYRICK • • 057

•-. -m a 1 I ; X (J i-i 0 ff — 1 iiv V / N V *Ree'db/V} * A-̂ S-7
, =̂>.

PARKWAY GRAVEL INC. J
4048 NEW CASTLE AVE. . *
NEW CASTLE, DELAWARE .

RIVER ROAD OFFICE -
328-5182 658-5241

Nft 0288278

Purchase Order Cash/Check/Charge "Dlvd Datt

Y ,2:46»21-12/28/9

CODE ENVIRONMENTAL -: v4_&i:3̂ W|.
* •N >• ' . '•' *̂ f° ' )**J? • ' J*"~ ** ••-* "- --^t **-f*Klt ŵ .1*1**™̂"3~ <-*-.'Ji5*Mk'r*̂ ' " •- ..-•* -J-I-.— — — , ..i""ji"**Ai.« . - fc'V""'.!*.* "-"•.."•*••-AOuiBSa . *? ̂ ...*•-*• ; — - •_--

600 TERMINAL A V E - ' ?̂Jr.̂'"Sil't-'
Deliver to ..an««teV.wjs*K̂ *-.

?£JL.ECI/.RaVE-fi- RD. ' ' '"'̂ Ŝ r̂ K̂

O K U O O 9 O 0 O- Q *c •• . • Kk, »3 w •* *» 3*

TAR^ 3144«C '1̂ /72
NET 35L4a.;_,ir.S7

GF t!85 — COULSQN #18S .
- - ' —fn—' —— • * . ... ' -

O Ev t IT vv T t\ j« w I\ • ' *<iiEiiy '*̂ ĵ5fî -̂  *t9 v •

L 0 A 0 # — 2 ^\ x"̂ - " •"*'Sî *̂ *????
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PARKWAY GRAVEL INC. j PARKWAY GRAVEL INcf̂
4048 NEW CASTLE AVE. i 4048 NEW CASTLE AVE.
NEW CASTLE, DELAWARE i NEW CASTLE, DELAWARE

RIVER ROAD OFFICE RIVER ROAD OFRCE
328-5182 658-5241 _ 328-5182 658-5241

Mft 0288287 j

Purchase Order

. ;; L f.
Sold to

Address

Cash/Check/Charqs

-:.vc;.ONhrHT

Dlvd

Y

AL

Date

.3:04:39-12/28/95

COD

Purchase Order Cash/Check/Charge Dlvd

Y

CODE ENVIRONMENTAL
Soldto

^ .-i"Address ^̂

'• / -M. --"•-•-•-••

.3:31:37-'l2/28/S

•""Ŝ-|?D .

' '-'̂^̂ ĵ̂• ' . • " * • - * i%?*fr <

Deliver to
o0v) TERM.r.Nrtl. AVE . . ; _ .600

Deliver tost0 TERMINAL AVE
Ll ""T/^IVER RO. SELECT/RIVER RD. -•** .

*-.;

ijRQSS 68060 34.03
TARE 21000 1ft. 50
N.ET 47060 23.53

••H O'lNI FACTORS - -ANTHONY TH #2

GRO^SS 7438*
TARE
NET

SF #185
CESnFIED WEK3HMASTEH N. C. CO, DEI. SIGNATURE

BET-",' 'JVRICK
NUMBER , CERTIFIED WBGHMASTER N. C. CC , DEL SIGNATURE • >nuMtacn » î cniiricw nciunn
057 | BETTY WYRICK

•AQ
Rec'dby n.^U^- LOftD *- Beo-db it*^ -.

AR306I69 "•*
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PARKWAY GRAVEL INC. PARKWAY GRAVEL INC.
4048 NEW CASTLE AVE. , 4048 NEW CASTLE AVE.
NEW CASTLE, DELAWARE ! NEW CASTLE, DELAWARE

RIVER ROAD OFFICE RIVER ROAD OFFICE-
328-5182 658-5241 328-5182 658-524t

Purchase Order Cash/Check/Charge Dlvd_________Date________ Purchase Order Cash/Check/Charge Dlvd________ Data

Y . 3 :;>L ;»)!) • t 2 / .-;;j / 95 \ Y .4:13:31-12728/5

COOP. ': NVIRONMFNTAL COD ' CODE ENVIRONMENTAL
Sold to__________________________________________, Sold to_____________________________

Address_______________________\__________\_____ Address__________________________

TERMINAL AVIH :. 600 600 TERMINAL AVE
__________-_______________________, Deliver to_________________________

•T/RIVFR RO. "' SELECT - TYPE G/RIVER RD
_ _ _ _ _ _ LBS. ... TONS •- ' - - - -
8ROS3 66660 33.33 GROSS
TARE 21000 10.50 TARE
NET 45660 22.83 NET

.H CONTRACTORS -ANTHONY TH 12

iii; rr CERTIFIED WEIGHMASTER N. C. CO, DEL. SIGNATURE NUMBER
4>l>/

CERTIFIED WEIGHMASTER N. C. CO, DEL. SIGNATURE . >.;3̂*
BETTY WY3ICK V-'Ĵ S'IF

LOAO #- 6
Rec'd by
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PARKWAY GRAVEL INC. PARKWAY GRAVEL INC.
4048 NEW CASTLE AVE. , 4048 NEW CASTLE AVE
NEW CASTLE, DELAWARE ; NEW CASTLE, DELAWARE .

RIVER ROAD OFFICE ; RIVER ROAD OFRCE ~"̂ £̂
328-5182 658-5241 j_ 328-5182 658-5241 .Jjj&

0288308 ' _. '""0288314»•.- '/ ̂  oo G t) o : .,No.——————————. No.
Purchase Order Cash/Check/Charge Dlvd ________Date________ Purchase Order Cash/Check/Charge Dlvd_________Dttt

Y 4: 15-.33-L2/28/9S Y .4:29:05-12/23/9

•'.;•• - N VnONMLNTAL COD CODE E N V I R O N M E N T A L CODSold to_______________________________________- Sold to

Address ___________________________________________ Address

T E R M I N A L .WE -600 600 TERMINAL AVE
Deliver to_________________________________________ Deliver to

LECT/UIVER RO. V' SELECT/RIVER RD.
L8S\ - TONS - • _ _ _ _ _ LBS.-.--

GROSS S8060S^ .14.03 . OROSS . 69541* ~'
TARE 31440 15.72 ! TARE 2806t
NET 36620 18.31 . NET 4148*

-COULSON »185
CERTIFIED WEK3HMASTER N. C. CO, DEL SIGNATURE

PETTV l.YRICK
NUM8EH CERTIFIED WEIGHMASTER N.C. CO, DEL SIGNATURE
057 BETTY WYRICK

', A 0 Vf - :•' Rec'dby

AR306I7I



PARKWAY GRAVEL INC. PARKWAY GRAVEL INC.
4048 NEW CASTLE AVE 4048 NEW CASTLE AVE ~5%
NEW CASTLE, DELAWARE J NEW CASTLE, DELAWARE J%JM£

RIVER ROAD OFFICE '! RIVER ROAD OFFICE- $_" .
328-5182 658-5241 328-5182 658-5241 ;~

Mrt «233Sli : Mft 0288319
Purchase Order

CODF:Sold to

Address

^̂ 00
"••L

Cash/Check/Charge Dlvd Date Purchase Order Cash/Check. Charge Dlvd Oat*

Y . 4 : 2 5 ; 4 f? - i J / .=. 8 / '? 5 : Y .4:39:35-12/28/9

ENVIRONMENTAL COD ' CODE ENVIRONMENTAL "COD
i Soldto ::•-'

i
1 Address -••• •• ,*iis££.'-

TERMINAL AVE 600 ^ 600 TERMINAL AVE .̂ ^̂ -̂̂ *
D0llVOf tO "* "••• •***̂ \11»'"

.T/RIVER RO. ^ELECT/RIVER RD.
_ _ _ .. .-LBS. - TONS - j . - _ _ _ - LBS. -
GROSS 71020 35.51 GROSS' 68700 _._.„
TARE 21000 10.50' j TARE 28460%'.Tl
NET T50020 25.9.1 ' NET 40240 /".2»

d CONTRACTORS -ANTHONY i'H

2LTTY UYRICK
NUMBER
-B7

1
BETT

CERTIFIED WEIGHMASTER N. C. CO, DEL. SIGNATURE
•r WYRICK .,-\

•"'*"
S&7

:A° 4~ 9 Rec-doy ^. ̂  ^°A° *~ 19
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PARKWAY GRAVEL INC. j PARKWAY GRAVEL INCT
4048 NEW CASTLE AVE I 4048 NEW CASTLE AVE
NEW CASTLE DELAWARE ! NEW CASTLE DELAWARE

RIVER ROAD OFFICE ! RIVER ROAD OFFICE
328-5182 658-5241 ; 328-5182 658-5241

Mft 0288321 M_ 0288322

Purchase Order Cash/Check/Charge Dlvd__________Date_________' Purchase Order Cash/Check/Charge Dlvd ________Drtf •

L4 :S6 :08-l2/28/95 \ .4 :S9s 06-127.28 /<.
•— - -

eMt^ CODE ENVIRONMENTAL -COD ' CODE ENVIRONMENTALSotdto__________________________________________f Soldto
! •&

Add-— _________________________________________ i Address

__ '600 TERMINAL AVS 600 , 600 TERMINAL AVEDeliver to________________________________________' DeHverto

ELECT/RIVER RD. SELECT/RIVER RD.
_ _ _ _ _ LBS. - TONS - !
GROSS 69760 34.88 : GROSS
TARE 31360 15.68 | TARE
NET 38400 19.20 ; NET

;• friaa -isa LEWIS 3F -IBS
CERTIFIED WBGHMASTER N. C. CO, DEL. SIGNATURE

BETTY WYRICK
NUMBER CERTIFIED WEIGHMASTER N. C. CO, DEL. SIGNATURE
957 BETTY WYRICK

OAD 4- 11 I I \ / LOAD ft- 12Rec'dfay Uy L >,-,M "____________rUM" ff L<: Ftec'dby
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PARKWAY GRAVEL INC. ! PARKWAY GRAVEL INCf
4048 NEW CASTLE AVE 4048 NEW CASTLE AVE _
NEW CASTLE, DELAWARE : NEW CASTLE DELAWARE..

RIVER ROAD OFFICE RIVER ROAD OFFICE
328-5182 " 658-5241 328-5182 658-5241

NO. __li£l£±:L_ No..
Purchase Order Cash/Check, Charge Dlvd ________Dale________. Purchase Order Cash/Check/Charge Dlvd________r DM

Y .5 :<30 :2 1--12/28/ 35 ':

Soidto CO"E ENVIRONMENTAL_______________COD . CODE ENVIRONMENTAL

Ad ^_______________________________________' Address

600 TERMINAL AVE ' . 680 500 TERMINAL AVE
Deliver to . _____________-______•_________________ Deliver to

SLECT/RIVER RD. _ 'SELECT/RIVER RD.
_ _ _ _ _ LBS. - TONS - _ _ _ .
GROSS 67840 ,33.92 GROSS
-TARE 28240 14.12 TARE
NET 39600 19.U_ NET

-GF TR.UCK * 173 3F #185 - -COULSff____.' _____ •••*
CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

SETTY WYRICK
NUMB6H CERTIFIED. WEIGHMASTER N.C. CO, DEL SIGNATURE
«&7 ; BETTY WYRICK .- vasS

^ \\ Vj. T » V-j''<v.- !
*



PARKWAY GRAVEL INC. < PARKWAY GRAVEL INC.
4048 NEW CASTLE AVE 4048 NEW CASTLE AVE
NEW CASTLE, DELAWARE NEW CASTLE, DELAWARE

RIVER ROAD OFFICE RIVER ROAD OFFICE
328-5182 658-5241 328-5182 ~ .658-5241

NO. • '•' * c< • • ̂  _ ; NO. .
Purchase Order Cash/Checki Charge Dlvd__________Date_________ Purchase Order Cash/Check/Charge Dlvd

Y
i

7 : .3 i. : '•) B - i 2 ! V: 9 / 3 5 ! Y
•̂ •"-•gsif*̂

7t32(09'-l472%Y!

CODE T.NVIRONMENTAL______________COD Soldto CODE ENVIRONMENTAL.
*

^ _____________•-•••" -* *——'•*••' " ' ____________! Address
'

D«Hvefioo00' TERMINAL AV6_______________• b00 '. DeliverKy3a0 TERMINAL AVE ' .__- • i——————^-
ELECT/RIVER RD. SELECT/RIVER RD. I'*-

_ _ _ _ _ _ L3S. - TONS - j - -"•"- "
•iQROSS 70220 35. Ll i GRlDSS
TARE 28440 14. z2 i TARE

.MET ni7G» 20.89 NET

-TF TRUCK * 173 IF 134
CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

SETTY WYRICK t:
NUMBER , CERTIFIED WEIGHMASTER N.C. CO, DEL SIGNATURE

057 BETTY WYRICK

•*- 1 Bec'dby VVI ' ^cT ________'-OAR ft-
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PARKWAY GRAVEL INC. I
4048 NEW CASTLE AVE

NEW CASTLE, DELAWARE_ __ NEW CASTLE> DELAWARE
! - RIVER ROAD OFFICE

328-5182 658-5241 >

No.—-t?aq-Mi——. . ' No._a2aaaA2-
Purchase Order——Cash/Check?Charge———Dlvd—————————Date————————! pufchaM Ofdef Cash/Check/Charge Dlvd

7 ::J2: 44-12/29/95 Y
. — AttfSt"..

7:33:28-12/29/S

Sok»:OOE ENVIRONMENTAL COO "^ 'pmiF PMN/TBONMFNTAI

At Address

_________TERMINAL AVE • _____ 600——————————————————————. —————.——————————

KLECT/RIVER RD. ' ^ELECT/RIVER RD. ^^»™r^-
- - - - - LBS. - TONS - I _ _ _ _ _ LBS.v̂ i3fittSr-
(3ROSS 65380 32.69 ; UROSS 70540---~:3

- TARE 29240 14.62 ' TARE 31360? •":
NET 36140 L3.07 : N£T 39180

1

CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE
-GF TRUCK » 171 .. P ftl88 _188

BETTY UYRICK
NUMBER CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

BETTY WYRICK ,

•'••̂ n '•' '•• Rec'dby \N.̂  JL̂ t̂ ~< L~______.LOftlD t- 4 Rec'dby \̂
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PARKWAY GRAVEL INC. ; PARKWAY GRAVEL INC
4048 NEW CASTLE AVE. j 4048 NEW CASTLE AVE
NEW CASTLE, DELAWARE t NEW CASTLE DELAWARE ,

RIVER ROAD OFFICE '. RIVER ROAD OFFICE
328-5182 658-5241 328-5182 658-5241

No. a?sa?. - '• No..
Purchase Order Cash/Check. Charge Plvd__________Date_________ Purchase Order Cash/Cheek/Charga Dlvd

• Y
1

7: J4 :13-12/29/3S 1 Y
• "i-ic:

<5 . 12: 04̂ 1̂ /29 /i

SoWto CODE ENVIRONMENTAL ________.COD | soldto CODF cNVIRQNMENTM

Address ' *̂»V-- V" I Address

ex, ,j6fl0 TERMINAL AVE ' •' ' S0& Delivertoi>00 TERMINAL AVEr i
tLECT/RTVER RD.- SELECT/RIVE-R RD .

_ _ _ _ _ LBS. - TONS.- I _ _ _
(5ROSS 70000 35,00 j GROSS
TARE 31300 15.65 j TARE
NET 38700 19.35 ! NET

-187 U F t f l 8 3 - - L 3 8 L E
CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

BETTY WYRICK
NUMBER CERTIFIED WEIGHMASTER N.C. CO, DEL SIGNATURE

057 ! BETTY WYRICK

HAD '*-

AR3Q6I77



PARKWAY GRAVEL INC. ; PARKWAY GRAVEL INOT
4048 NEW CASTLE AVE
NEW CASTLE DELAWARE

RIVER ROAD OFFICE

4048 NEW CASTLE AVE ^
NEW CASTLE, DELAWARE

RIVER ROAD OFFICE „
328-5182 658-5241 [. 328-5182 658-5241 : 1*̂

rNo. ppnn-*'--' i No.
Purchase Order Cash/Check/Charge Dlvd_________Date_______• Purchase Order Cash/Check/Charge Dlvd

8 : 42 ; 3 1— L 2 (2 9 / 95J1
__,,__„. . w. _ t " • • f

SoWto CODE : ENVTRONMENTAL_______________COD •'> So|dto CODE ENVIRONMENTAL

D< ~S00; TER-M-INAL AVE '500̂Delivertc600' TERMINAL AVE-

e-LB
V i*5*" ":~

''—. . •'-* ' *̂'-'"rtX --.T - - LBS. -;;
:fiR̂ )SS 68540 "~
.TARE 29240- 1.4-i.
NET^ 39300 ig-TSS^r.

_ _ _ _ _ _ _ _ _ _ ~ J ~

27 f
.4 J. 6 2 |

"

Address

SELECT/RIVER RD.

GR6SS
TA8E
NET

• ' • v.
-G F •TRUCK tt 171 :fe p t?34 -MATHIS*;"

CERTIFIEDJIVEIGHMASTER N. C. CO.. DEL SIGNATURE

WYRIGK '

• CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

0.67 BETTY WYRICK

:AO if-- 7 Rec'dby______ r JLOA'O I*- 8

AR306178



*~sii«

PARKWAY GRAVEL INC. PARKWAY GRAVEL INC.
4048 NEW CASTLE AVE. 4048 NEW CASTLE AVE. .
NEW CASTLE, DELAWARE , NEW CASTLE, DELAWARE -

RIVER ROAD OFFICE I RIVER ROAD OFFICE
328-5182 658-5241 i 328-5182 658-5241

No. •-•* ? » a ?- r^ * _ No.
Purchase Order Cash/Check. Charge Dlvd __________ Date ________ Purchase Order Cash/Check/Charge Dlvd ________ D«t»

-,' 8 : '4'} : 4 / - I 2 i <L 'J f 9 5 : •/ H :44:21-12/29/S

Sold to C .'' U L ' N^nONMLNTAl.

Address

Deliverto'500 TERMINAL AVE

'c ~T/RIVER RO.
— -» ' — IRQ

• .' . . GROSS 71660
TARE 31300
NET 40360

C 0 D "

600

- TONS -
35.83
15.65
20.18

' SokJto CODE E N V I R O N M E N T A L

> Address
.
J Deliver 106 00 TERMINAL WE .

SELECT/RIVER RD.

i GROSS
i TARE
1 NET

i
i

,'COD

-̂Jiê. -.. .̂  ••-̂ fr. • .
r. ,*̂ ;-?̂ jmB0

1 BC -̂ Tfilf«"-.J.

:9JI

-186 OF -187
CERTIFIED WEIGHMASTER N. C. CO.. DEL SIGNATURE

BETTY tiYRICK
NUMBER

057 '

CERTIFIED WEK3HMASTEH N. C. CO, DEL SIGNATURE ^ ̂  ~ ̂

BETTY WYRICK -.?&$£
DUMBER
1$7

Rec'dby Jt.J.~>" __________ ;LOAD S- 19 Rac'dby J? A/V" -̂ ^̂ fe

AR306179



(RedJ

PARKWAY GRAVEL INC!:
4048 NEW CASTLE AVE
NEW CASTLE, DELAWARE

PARKWAY GRAVEL INC.
4048 NEW CASTLE AVE
NEW CASTLE, DELAWARE

RIVER ROAD OFFICE } RIVER ROAD OFFICER
328-5182 658-5241 328-5182

u.

No. 3 2 R P ? ? 7
Purchase order Cash/Check/Charge oivd ________Date ••______! Purchase Order Cash/Check/Charge Dlvd

. Y 8:44:56-12/29/95

Soldto C")DE ''NVTRONMENTAL__________ . COD soŷ , CODE ENVIRONMENTAL

Address

Si &â XS.B.M'I-.<*Afe-:*yg'_______;________600 | Deftverto600 TERMINAL AVE

LECT/RIVER RO .
_ _ _ _ LBS. -.TOMS
GROSS 70060 3S.03
TARE 28440 14.22
NET 41620 20.81

SELECT/RIVER RD. . "" *,^
.- • '-'-V.- - -. tBS3

GROSS 71440.
TARE .3i«V#
NET

CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE
-GF TRUCK I 178 faF ttl8a _1Q8

BETTY WYRICK
NUMBER

057

•"AD it- 11 Rec'dby X"$ r i

CERTIFlEp WEIGHMASTER N. C. CO, DEL SIGNATURE

BETTY WY'RICK

."OAO #-' 12 flec'dby

AR306I80



08IGWA4,
(Red)

PARKWAY GRAVEL INC. PARKWAY GRAVEL INC
4048 NEW CASTLE AVE !' 4048 NEW CASTLE AVE
NEW CASTLE, DELAWARE NEW CASTLE DELAWARE

RIVER ROAD OFFICE RIVER ROAD OFFICE *.
328-5182 658-5241 328-5182 658-5241

No. 1"' P ft'! f. 1 • No. $298362
Purchase Order Cash/Check/Charge Dlvd__________Date________ Purchase Order Cash/Check/Charge Dlvd

•
Y 8:47:29-12/29/95! Y 3: 53s 05-12/29/9

Soldto CODE LNVIRONMPNTAL 'COD ' Soldto CODE ENVIRONMENTAL ^̂ isCD

Address

!

i- Address
I

Petty,, ,06 90 TERMINAL. AVE 600 i Deliver to6 00 TERMINAL /

:;-*NSr
WE 'ĵjiillf,

ELECT/RIVER RD. 3ELECT/RIVER RD.
- - .^- - LBS. - -TONS - } _ _ _ _ _ LBSV->2S_fl!lll*-
GROSS 68560 34.23 | GROSS 7 012 0'.'• .'.!
TARE 25000 12.50 ! TARE 3144'
NET 43560 "21.78 'i NET 38680-

-183 FASSETT -SF #18S
CERTIFIED WEIGHMASTER N. a CO, DEL SIGNATURE

BETTY WYRICK
NUMBER | CERTIFIED WEIGHMA8TEHN.C. CO, DEL SIGNATURE

057 1 BETTY WYRICK

•AO *- 1.3 Rec'dby —̂ **̂ p*9L-̂ "' ' ' LOAD ft- 14

AR306I8I



03IGI3AI
(Red)

PARKWAY GRAVEL INC. ' PARKWAY GRAVEL INC.
4048 NEW CASTLE AVE 4048 NEW CASTLE AVE
NEW CASTLE, DELAWARE 1 NEW CASTLE, DELAWARE „

RIVER ROAD OFFICE i RIVER ROAD OFFICER
328-5182 658-5241 328-5182 658-5241

No. •'•'• ̂  ft H -><•; -4 NO.
Purchase Order Cash/Check. Charge Dlvd _________ Date • _______ : Purchase Order Cash/Check/Charge Dlvd _____ • Pii»-a-''*~j>

8 ;S4 ;20-12/29/95;

Soldto CODE HNVIRONMENTAL .COD : Soldto CODE ENVIRONMENTAL
i
' Address

Da ~00 TERMINAL AVE ._______________600 : Deliverto6'30 "TERMINAL (WE

SLECT/RIVER RD.
- - - - - LBS.; - TONS -
GROSS 68080 34.04
TARE 28060 14.03

SELECT/RIVER RD.
-~LB3

t
GROSS 6908
TARE 284.8t

NET 40020 20.01 '- NET 4062.0V-̂ «<
. _ _ _ _ _ _ _ _ _ _ _ ! .. _ _ _ _ J ^ -:-̂ Sii_» S

-6F TRUCK f» 176 . -6F TRJtTC
CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

BETTY WYRICK
NUMBER , CERTIFIED WEIGHMASTEH N. C. CO. DEL SIGNATURE

057 ! BETTY UYRICK ' '"'

AO :'r- 1C, Bec'dby WxO-"^____________ fe fJAO »- lf> Ree'dby

AR306I82



PARKWAY GRAVEL INC. PARKWAY GRAVEL INC
4048 NEW CASTLE AVE 4048 NEW CASTLE AVE
NEW CASTLE, DELAWARE NEW CASTLE, DELAWARE .

RIVER ROAD OFFICE RIVER ROAD OFFICER
328-5182 658-5241 328-5182 658-5241

' No. —•* ?, ? •: "i r, q——. No.
Purchase Order Cash/Check/Charge Dlvd _________Date_______._ Purchase Order Cash/Check/Charqe Dlvd

9;k4 -.21-12/29/95 i S1132130-12/2:9 AS

Soldto CODE LNVIRUNMENTAL______________COD Soldto CODE ENVIRONMENTAL

Adr>- • _____•_______.____________________________' Address

AVE_________________f>0» ! Deliverto600 TERMINAL AVE

ELECT/RIVER RD. ' JSELECT/RIVER RD.
_ _ _ _ _ LBS. - TONS - | _ _ _ _
GROSS 6880'0 .14.40 | GROSS 681.1
TARE 29240 14.62 ; TAR:E

._ NET 39560 19.78 ; NET 400'4»

-OF TRUCK $ 171
CERTIFIED WEK3HMASTEH N. C. CO, DEL SIGNATURE NUMBER

BETTY UJYRICK_____________________________

• JAO f t - - 1.7 .'Rec'dby_________________

__________________-GF
CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE >

AR306I83



1
i

(Red)

PARKWAY GRAVEL INC. PARKWAY GRAVEL
4048 NEW CASTLE AVE 4048 NEW CASTLE AVE.
NEW CASTLE, DELAWARE NEW CASTLE DELAWARE

RIVER ROAD OFFICE RIVER ROAD OFFICE
328-5182 658-5241 328-5182 658-5241

No. "''?g«171 • No. 028B972
Purchase Order Cash/Check/Charqe Dlvd _________Date________ Purchase Order Cash/Check/Charge Dlvd__________DO* -

9 : :3 3 : 2 6 -12 '/ 2 9 / 9 SI Y
" , *«•*"- V~ -j_

9:34:05-12/29/9

ENVIRONMENTAL______________COD soidto CODE ENVIRONMENTA-L

Deliver »6'00 TERMINAL AVE:: 600

:f.LECT/RIVER RD.
_ _ _ _ _ LBS. - TONS -
GROSS 74240 37.12
TARE 31300 15.65
NET 42940 21.47

..

134 • -MATHIS .*184
CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE NUMBER

BETTY WYRICK " 057

OAO ft- 19 Rec'dby X, f_,f*f

Delh/erto600 TERMINAL AVE "SHH*
•*&&$&

SELECT/RIVER RD. • "?££
— _ i- RC —Sri
GROSS 71760 •- j;
TARE 31380 ' Jl
NET 4046C i JL

'•-""•*aHI_ _ _ _ _ _,---_. -JL̂ p

- • 'r-iljjlj&ti""SP
3F -• -187 "''̂P

CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE rt***
. ' .-̂ :W«W

BETTY WYRICK " ':'*3&S

MAD #- 20 Rec'dby X.^Mlf' ^

if.
Ŝ̂ r'
$189
fie s
l|-;
^

^MUMBBt

î-

AR306.18U



Î.-M:**
f_* «I.IWl

PARKWAY GRAVEL INC. PARKWAY GRAVEL INCJj
4048 NEW CASTLE AVE ; 4048 NEW CASTLE AVE
NEW CASTLE, DELAWARE 1 NEW CASTLE DELAWARE .

RIVER ROAD OFFICE i RIVER ROAD OFRCt
328-5182 _ 658-5241 . 328-5182

Mn. A-yr.a-sTi : |yjo>_ -̂ âSs—

Purchase Order Cash/Check/Charge Dlvd _________Date_________; Purchase Order Cash/Check/Charqe Dlvd " Me

9:35:36-12/29/95: •v
•-#-

9:36:43-i?/29/<

Soldto COCK ENVIRONMENTAL __________COD Soldto CODE ENVIRONMENTAL

Address______________________________________i Address

& *o630 TERMINAL AVE_________________600 Deliverto630 TERMINAL .WE

cLECT/RIVER PD. .SELECT/RIVER RD.

GROSS 72900 36.45 , GROSS
TARE 31300 15.65 TARE 3144f
NET 41600 20.30 NET

'

' CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

BETTY WYRICK

-186____________hf_J_185_________________ -COULSO
NUMBER CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

057 i BETTY WYRICK

)AO ,T • iM Rec'dby

AR306I85



PARKWAY GRAVEL INC. PARKWAY GRAVEL INCT
4048 NEW CASTLE AVE i 4048 NEW CASTLE AVE
NEW CASTLE, DELAWARE . NEW CASTLE, DELAWARE -

RIVER ROAD OFFICE RIVER ROAD OFFICE
328-5182 658-5241 , 328-5182 658-5241

No.—',1 ?K° - 7;•___ NO..
Purchase Order Cash/Check/Charge Dlvd _________Date_________ Purchase Order Cash/Check/Charge . Dlvd _______Date

9:40-56-12/29/95'

Soldto CODE ENVIRONMENTAL __________COD j Soldto CODE ENVIRONMENTAL

Address
| ..... -"&K

Delivertooflfl TERMINAL AVE ______________S90 DelivertoCfl 0 .-TfTRM IN A L AVE

CLECT/RIVER RD. fel'LECT/RIVER RD.
- - - - - - LBS. - TONS -] \- _ - - - LBS.;'"'~
GROSS 66520 33.26 ! GROSS 66920.-*
TARE 28460 14.23 TARE 28440-,
NET 38060 L9.vJ3 '. NET 38480 - i

-6F TRUCK » 177 -QF TRUCKS
CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

PETTY WYRICK
NUMBER : CERTIFIED WEIGHMASTER N. C. CO.. DEL SIGNATURE

057- I BETTY WYRICK
i i

JAD -ft- 23 Rec'dby J:/ '.-:.- ''_________J.CAO It- 24 Rec'dby

AR3Q6186



PARKWAY GRAVEL INC.
4048 NEW CASTLE AVE.
NEW CASTLE, DELAWARE

RIVER ROAD OFFICE
328-5182 658-5241

No..

PARKWAY GRAVEL l
4048 NEW CASTLE AVE'
NEW CASTLE DELAWARE

RIVER ROAD > .
328-5182 " 658-5241

Purchase Order Cash/Check/Charge Dlvd Date Purchase Order Cash/Check/Charge Dlvd
j

9:46:38-12/29/95)

So"- CODE ENVIRONMENTAL COD soWto CODE ENVIRONMENTAL

Address Address

DelivertoS00 TERMINAL AVE ___________600 De«verto600 TERMINAL AVE

cLECT/RIVER RD. SELECT/RIVER RD.
_ _ _ _ _ LBS. - TONS - I _ _ _
GROSS 57160 33.58 { Of^OSS
TARE 31360 15.68 | TARE
NET 35800 17.90 • . NET

' frl38 -188 LEWIS GF
CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

BETTY WYRICK
NUMBER CERTIFIED WEK3HMA8TER N. C. CO- DEL SIGNATURE **.

057 BETTY WYRICK "-

.5$MSIS________LOAD #-OAD S- 25' Rec'dby ^M SLS_______________|.OAO #- 26 Rec'dby

AR306I87



P̂ £&g£ffiINC PARKWAY GRAVEL INC4048 NtW UA5TL.E AVE. 4Q48 NEW CAST|e AVP
NEW CASTLE DELAWARE HUHO new v*AS I Lt AVt.

™«cBb«An «™V ; NEW CASTLE, DELAWARE
RIVER ROAD .. OFFICE',. RIVER ROAD OFP1CFnna c-jQo cco co/n ''•• • nivcn nuMU UrrlCE.-,
328-5182 658-5241 { 328-5182 ,- 658-5241"?

No.
Purchase Order Cash/Check/CTBrge Dlvd ________ Date ______ _j Purchase Order Cash/Check/Charge Dlvd

LY

sou to i'-DE ENVIRONMENTAL______________£££__ ^to CQD£ ENVIRONMENTAL

i Address

Deliveri»,Q0 r^^MINAL AVE________________£1^_^ 0̂ 1̂0600 TERMINAL AVE

e A/RIVER RD. -, . , ^ELECT/RIVER RD,
^^ _ _ _ _ _ i R<; _ rnwc _ ILBS. - TONS -

GROSS -, 57960 33. Q3
LB

29,240 1.4.62 |
NET ' 38'7*20 19.36. I

GROSS 6SBJ»

-GF TRUCK * 171 '
CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

BETTY WYRICK
NUMBER ; CERTIFIED WBGHMASTEH N. C. CO, DEL SIGNATURE1

BETTY WYRICK

AR306188



PARKWAY GRAVEL INC. PARKWAY GRAVEL INCT
4048 NEW CASTLE AVE ! 4048 NEW CASTLE AVE
NEW CASTLE, DELAWARE NEW CASTLE, DELAWARE

RIVER ROAD OFFICE RIVER ROAD OFFICE :\-
328-5182 658-5241 328-5182 658-5241

-.•̂ OJ&i'-~..jut££K*i.—
No. a" P '< "3 * <) No. fl^flaqqq

• i' . .
Purchase Order Cash/Check/Charge Dlvd Date < Purchase Order Cash/Check/Charge Dlvd Date."*'

•
Y .0:23:15-12/20/95 Y .0: 31: 29-1*27*29 /£

sou*, :.OL;L I.NVIRONMENTAL ' COD soww CODE ENVIRONMENTAL ,̂ Ĵ 6̂D
Address -... : Address "̂ ŜK̂
Det....̂^ TERMINAL AVE - 4 600 Deliver toG 00 TERMINAL AVE '̂ ISlllsti

dLECT/RIVER RD. pELECT/RIVER RD. . .-
_ _ _ _ _ LBS. - TONS - • ' _ _ _ _ _ LBSi-
GROSS 66240 33.12 ! GROSS
TARE 31440 15.72 TARE ''28460:*̂
NET' 34800 17.40 NET ' 37380^

- - - - - - - - - - - - - - j _ - - _ - -
. i
: * •

*I3:i -COULSON 4185 -GF
CERTIFIED WEIGHMASTER N.C. CO, DEL SIGNATURE

BETTY WYRICK
NUMBER CERTIFIED WEIGHMASTER N. a CO, DEL SIGNATURE

057 BETTY WYRICK

AD *- 29 Rec'dby •/.ft^~^ i-OAD #- 10 Ftec'd by •* *<

AR306I89



PARKWAY GRAVEL INC. ; PARKWAY GRAVEL INCl
4048-NEW QASTLE AVE ; 4048 NEW CASTLE AVE
NEW CASTLE, DELAWARE NEW CASTLE, DELAWARE

RIVER ROAD ' OFFICE ! RIVER ROAD OFFICER
328-5182 658-5241 328-5182 658-5241

No..
Purchase Order Cash/Check/Charge Dlvd_________Date________ Purchase Order Cash/Check/Charge Dlvd . Data

Y .0:31:55-12/29/95 1 Y .0:32:53̂ 12/29/9

Soldto CODE cNVIRONMEMTAL 'COO ! goM,,, CODE ENVIRONMENTAL '̂ -2
B̂6>-

Address

Delive. toS 0 0 TERMINAL AVE'_________________600 ; Delivaf tojj fm TF.RMINAj,, AVg

cLECT/RIVER RD. •' -. ^ELECT/RIVER *RD."

GROS3 68840 34.42 GROSS 63080 H-
TARE 31300 15.65 TARE 28440-* ̂'
NET 37540 18.77 " NET 34640,:-:

-187 i -GF
CERTIFIED WEIGHMASTER N.C. CO, DEL SIGNATURE

BETTY WYRICK

----,

NUMBER , CEHTIRED WEIGHMASTER N. C. CO, DEL SIGNATURE

057 ! BETTY WYRICK

- .... ,X* *"

AR306I90



. ._,.
'"*:-« I rii

PARKWAY GRAVEL INC. j PARKWAY GRAVEL' n
4048 NEW CASTLE AVE 4048 NEWCASTLE AVE-
NEW CASTLE DELAWARE ( NEW CASTLE DELAWARE i

RIVER ROAD OFFICE j RIVER ROAD OFFICE.£
328-5182 658-5241 [ 328-5182 658-5241

No.
Purchase Order Cash/Check/Charge Dlvd ________Date________; Pufchase Order Cash/Check,Charge Dlvd________" OH»

0:36:20- 12/29/95 Y
".' *ttjj¥'~ 9 -"—r̂ ifCc ' '

. 1 : 0 0 1 28L-*i2"jf2S / 9

Soldto CODE ENVIRONMENTAL_____________'COD ; g^^ CODE ENVIRONMENTAL

**£*** —————————————————— , —————————————— i ———————— Address

Deli,... o503 TERMINAL AVE*' _______________ 500 ! 081̂ 10600 TERMINAL AVE
. : . •**"* -j ~-" ~"~" - -J_ mrra- - L . __. .. — ... .±—— iir" r_ _

=LECT/RIVER RD. SELECT/RIVER RD.
_ _ _ _ _ _ LBS. — TONS - , _ _ _. .
GROSS 63680 31.84 j GROSS
TARE 25000 12.50 j TARE
NET 38680 19.34 | NET

-133 FASSETT
CERTIFIED WBGHMASTER N. C. CO, DEL SIGNATURE

BETTY WYRICK
NUM8eH ; CERT1FIEO WEIGHMASTER N.C. CO, DEL S«3NATUfle

057 } BETTY WYRICK • ':

H4 Rec'dby

flR306!9l



PARKWAY GRAVEL INC. PARKWAY GRAVEL
4048 NEW CASTLE AVE. i 4048 NEW CASTLE AVE
NEW CASTLE DELAWARE i NEW CASTLE, DELAWARE-

RIVER ROAD OFFICE i RIVER ROAD OFFICER.
328-5182 658-5241 , 328-5182 658-5241 -,

NO. v> 2 3 3 /I a 4 NO..
Purchase Order Cash/Check/Charge Dlvd__________Date________ Purchase Order Cash/Check/Charga Dlvd ______Da»

. Y .1:03:23-12/29/95! Y .1:09:12̂ -12/29/5

Soldto CODE ENVIRONMENTAL_____________.COD : soldio CODE ENVIRONMENTAL

' _______________________________' Address __________________________
_ !

De 500 TERMINAL .WE (500 i Deliverto600 TERMINAL AVE

ELECT/'R-IVER RD. - SELECT/RIVER RD
_ _ _ _ _ LBS. _ TONS -
GROSS 65500 32.75 j
TARE 31440 15.72 '
NET 34060 17.03

!

-COULSON
CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

BETTY WYRICK ___________ \
NUMBER ; CERTIFIED WEK3HMASTEH N. C. CO, DEL SIGNATURE

057 i BETTY WYRICK

tt- 35 Rec'dby VM -CSsA-SX̂  LOAD (f- :?6

*-"*•"•'>
_-r%sa?.s

AR306192



PARKWAY GRAVEL INC. PARKWAY GRAVEL INCT*
4048 NEW CASTLE AVE , 4048 NEW CASTLE AVE
NEW CASTLE DELAWARE i NEW CASTLE, DELAWARE

RIVER ROAD OFFICE f RIVER ROAD OFFICER
328-5182 658-5241 ; 328-5182 658-5241

No.
Purchase Order Cash/Check/Charge Dlvd ________Date________\ Purchase Order Cash/Check/Charge Dlvd__________Date

.1; 17:07-12/Z9/95I .l:23:41-12A29/9

Soldto CODE ENVIRONMENTAL COD ; ĵ,,, CODE ENVIRONMENTAL -TwiEsCOD

Address_________________________________________I Address

De»--o600 TERMINAL AVE ' 600 ! M^^QQ TERMINAL AVE

f-.LtCT/RIVER RO. ^ELECT/RIVER RD .
- - - - - - LBS. - TONS - i _
GROSS 62900 31.45 j GROSS
TARE 28460 14.23 j TARE
NET 34440 17.22 i NEf

-GF TRUCK » 177 GF ' -187
CERTIFIED WEK3HMASTEHN.C. CO, DEL SKJNATURE

BETTY WYRICK f
{-

NUMBER CERTIFIED WEK3HMASTEHN.C. CO.. DEL SIGNATURE

857 ! BETTY WYRICK

HAD #- 37 Rec'dby \/V . "cfeŝ ^̂  \ f^ \ nAO ft- 38(̂  ' Rec'dby

AR306I93



PARKWAY GRAVEL INC. PARKWAY GRAVEL INC
4048 NEW CASTLE AVE 4048 NEW CASTLE AVE
NEW CASTLE, DELAWARE NEW CASTLE, DELAWARE

RIVER ROAD OFFICE i RIVER ROAD OFFICE
328-5182 658-5241 | 328-5182 658-5241

L )MO. '.i 7 3 s a i q Mn.
** _ft-"Bti

Purchase Order Cash/Check/Charge Dlvd _____Date_________ Purchase Order Cash/Cheek/Charge Dlvd_________ tiilt'•*••' "'T

1:24; 06-12/29/95! •,'
• -̂ iAi: -i •— -.tfsSr*-? • •

.l:24:56-l2/29/£

Sold to COOK ENVIRON "IE HT A L_____.________COD Soldto CHDE E N VIR 03M1 E N T.', L

Address________________________________________1 Address

Dellverto500 TERMIMA'l. ?WE________________6^0 ! peliverto600 TERMINAL AVE

RD. SELECT/RIVER RO.
_ _ _ _ _ _ LBS. - TONS - I
GROSS 63480 31.74
TARE 25000 12.50 '
NET 38480 19.24 !

-1B3 FASSETT
CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

BETTY WYRICK
NUMBER CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

057 '• BETTY WYRICK



PARKWAY GRAVEL INC. PARKWAY GRAVEL INC
4048 NEW CASTLE AVE. 4048 NEW CASTLE AVE .
NEW CASTLE, DELAWARE NEW CASTLE, DELAWARE '_

RIVER ROAD OFFICE RIVER ROAD OFFICE
328-5182 658-5241 . 328-5182 658-5241̂

No.
Purchase Order Cash/Cheek, Charge Dlvd ____________ Date _________ Purchase Order Cash/Check/Charge Dlvd

Y .1 :43:15-12/29/95 r*
• -'tf {-'#?".?(£.&•

.2:46x05215]r29/9

CQD£ '..NVIP.ONMENTAL_______________COD . Soldto CODE ENVIRONMENTAL

Address_________________________________________' Address______________________

3eliverto-''fl3 TERMINAL AVE_________________'60-0-. DellvertoGfl0 TERMINAL AVE

-ILECT/RIVER RD. ' SELECT/RIVER RD.
_ _ _•_ _ LBS. - TONS - _ _ _ .
GROSS 65440 32.72 GROSS
TARE 31300 15.65 TARE
NET 34140 17.0^ NET

-186_______________ ______________ -GF TROCIC3V
CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

•BETTY WYRICK
NUMBER I CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE •

057 i BETTY WYRICK *'«S

41 R e c ' d b y > - f Vfi'/ 'PAD »- 42T ';

AR306I95



PARKWAY GRAVEL INC. PARKWAY GRAVEL INC.
4048 NEW CASTLE AVE. ; 4048 NEW CASTLE AVE
NEW CASTLE, DELAWARE ! NEW CASTLE, DELAWARE

RIVER ROAD OFFICE RIVER ROAD OFFICE:
328-5182 658-5241 328-5182 658-5241

NO. — q ? R =| 4 3 1 —— NO.
Purchase Order Cash/Check. Charge Dlvd _________ Oate ________ Purchase Order Cash/Check/Charge Dlvd Oato •;-,

Y .2:50:36-12/29/93'' Y .2:52:08-12/29/9

CODE E N V I R O N M E N T A L ^ O D _ _ _ soidto CODE ENVIRONMENTAL
Address__________________________________________' Address

I
C^Fy>09 TERMINAL .WE___________________60® ! Deliverto63g TERMINAL ft

'JLECT./RIVER RD. . "SE LECT/RIVER RD.
_ _ _ _ _ LBS. - TONS - j
GROSS 62260 31.13
TAR

NET
TARE 25000 .12.60 !

-133 FASSETT r,F
CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

BETTY WYRICK
NUMBER CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

057 ! BETTY WYRICK

#- 43. Rec'dfay '̂ \W> /7l/̂  >?/̂ 1 .̂ . * PAD tf 44 Rec'dby ( •••C4) A?'~ " —— '"^ —

flR306!96



1*1
?.-? '•-', 1 «*•*

*

PARKWAY GRAVEL INC. PARKWAY GRAVEL INC
4048 NEW CASTLE AVE. | 4048 NEW CASTLE AVE
NEW CASTLE, DELAWARE j NEW CASTLE, DELAWARE "

RIVER ROAD OFFICE J RIVER ROAD Ol
328-5182 658-5241 328-5182 658-5241

NO.
Purchase Order Cash/Check.Charge Dlvd _________ Date ________ Purchase Order Cash/Check/Charge Dlvd

Y .3:10 :22- 12/29/95 Y
V?^ -->X* '

,3:«?9:47^f2V29/S

Soidto CODE ENVIRONMENTAL_______________COD Soldto CODE ENVIRONMENTAL

Address ________________________________________. Address

Of .0600 TERMINAL ..AVE________________599 Deliver to-'>!?<3 TERMINAL AVE

cLECT/RIVER RD. 3 E4..E-C T / RT VE R RD.
• - - - - - LBS. - TONS -i - - _ _ -

GROSS 67600 33.80 GROSS 6898fM
TARE 31300 15.65
NET 36300 18.15

TARE 28460:
NET 40520"

-IBS_____________I • -GF TR'
• CERTIFIED WEIGHMASTER N. C. CO, DEL SIGNATURE

3ETTY WYRICK___________N

)AD *- 45 Rec'dby

CERTIFIED WEIGHMASTER N.C. CO, DEL SIGNATURE

BETTY WYRICK ^

46 Rec'dby—

AR306I97 . — ̂ flt,.̂ .̂



PARKWAY GRAVEL INC.
4048 NEW CASTLE AVE.
NEW CASTLE, DELAWARE

RIVER ROAD. OFFICE.
328-5182 658-5241 ( ISES? 658-5841

"»• »?»H(HB ..• ' M̂ ^̂ X.
Purchase Order Cash/Check/Charge Dlvd_________Date

^PARKWAY GRAVEL IN
f̂ - 4048 NEW CASTLE AVEt-

NEW CASTLE, DELAWARE^

Y .3:42:19-12/29/951' .<: - Y ' .*,4»;.¥l&./t
So*to CODE ENVIRONMENTA

CERTIFIED WBGHMASTEHN.C. CO, DEL SIGNATURE .

BETTY WYRxCK - ~-*wj|p<iw.yr-T̂ ^̂ .1r-»-'~.'-'*v
• ... ...-..>.- ,̂j..- -._^ .A ._

'̂ "̂ ™̂̂ ->lj .:-'&£•>.-.:- ,̂ 'UM0̂ ;-r gg.ffe-jJV;-V- ;CEHTO1ED WEIGHMASTER N.&CO, DEL SIGNATUflE
?S-.yfr̂ ^̂;a.:;'â ^̂  '0&7'̂ - »̂ %fe TTY ' U Y RI d JC>'". ''''-̂-̂  r'̂:' r't̂ ĵ

^̂ .̂ :̂ N̂M-f̂ ŷ ;'̂ ;̂&̂ ^̂ ^̂ -̂iiln v .^^ / / • /^:̂ -vm̂ .;-.̂ -" ---fef̂ --̂ ;%<v̂ ;?. ffyŝ -̂ ŷp

AR306I98



PARKWAY GRAVEL INC.
" , 4048 NEWCASTLE AVE ,

CASTLE, DELAWARE ' '-.f--
' '

c; 1
Purchase Order Cash/Check/Charge Dlvd _______ Date

-• Y ,3:58t06-12/29/95

soid̂ ooE 'ENVIRONMENTAt*''W-̂ %̂î !-s

-

~ . CERTIFieD WEK3HMASTEHN.C. CO, DEL SIGNATURE

! _BETTY WYRICK : ' •• fê -̂ ^̂ ^̂ ^
NUMBER

05 f~ "
/

t

AR306I99

DRIVER ROAD :. _ ̂^̂ OFFICE-. • ~r" -i -ZZggĵ
^ 328-5182 , 3 i ~?5%?; 658-5241 *;̂



APPENDIX E
USEPA GENERATOR IDENTIFICATION NUMBER APPLICATION
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To avoid delays in processing, please complete ail sections.
Only original signatures of the Generator is acceptable.

_jajS*S2S2jM̂ ^̂ ggg§;iSg*«SS5̂ Ur5tM;6tffieeGii<?.5_T>Sra

Y| IclH.lE iMl I I Cl All. I Mil M H> IF

Requires Building"alumber or Latitude and longitude for
R ( H | l | N A l l i

i i i i i i i i-i i i-1 t
M M I I

____________
,il|E |W| |C| A|S Mil E> I II I I I I I I I I I I "I

A|M J E | R | I|C |A hi \ • E I j M i l l . )

G.|R]E .E(N|'.J<I |C|H| I M I I t I I I C - i T

M M M I
UM̂ MtĤ ^̂ MM̂ M̂ t̂aM̂ ^̂ B̂̂ MM̂ bMMHbMMdM̂ M̂MMM̂ BMBM̂ BMMiMMMMM̂  •
!J!'t?i;;-." • •••* **«•.̂ i*»*̂ î'i;»'.y;.|i*li»»sn>.v**»>.v..- •>...;-., .,;...;..•., .»;.-.• ̂,'.i.,.fĉ(-;.:.»xvN'.>'-'yy>:"X-.'.';;'>:'»'iX'"'.N*>'»vJT17? *

I^̂ »̂•* •i•• ̂»'<«->*v̂ ÂT'̂ ?̂ »̂-̂ >̂*̂ *M*f.̂ T>>'«<̂ *'»**;'?v«'»*,̂ 't'.''>>?>*»*.s-.v̂ -̂-*—v'w»i-•̂ ••-̂ •.t—j.y.3̂ B»N* -v» • '̂ -"-—••- • ••̂ •̂ —-̂ -» ——•—•-——--—•-^-»»«i»»»i»*»«« p »**mnw

c} o|7. |p )o |-R | A| T|E | | M| n|e I R I.- 2 I o I ? t -^ I •- M -M 11 ?

R>A|J IM IT I K! A|-J IT
'̂ ^̂ ^̂ ĝ̂ Zî ^ 5SS5

o| ME | | A In |E)R lie IA! •;! h IA » 1 • M

G|R |E ElNj'.-M U ClHM M I I M I If IT nlfi'h 7

A M - D Y w 1 M
^̂ ;

T|'EtR
i|L|n| iFTfTolFi M M M I HT h h 171 sIcTRw

3(0| e(-<6 | 5| 6J-.J Q| 4-12
S.tindTyp* i
•w*.«-. »«j.»'**"-!'*'C.!f:TJ!

y i f ! ' MM M

"̂ r1]̂  i -t̂ 1j>w;;>,| >' | »xr» Ysi
Â*̂ ?f̂

EPA Form 8700-12 (H»v. 9-9U- Prrrtou* •amon Ii oni<M«t». _ • -t-_______ .______- Oonttu* on rwww

j1 nJ*ffH9» rift, If̂ BS—!l Z* 299 v̂ QBRHVBTt 22 ̂  1.
Hew York, NY 10007-1866. Tel; (212) 637 4106

&R306201



oMiM*«aao-ooai. ****** *~3l-*j

A. cauastMuaos of Nonu«»d Hwuraous wutu. fcUrtc "X in TM
(SM 40 CFR Ptttt 2&13S) - SflfJM)

i i .1 ! i
Bvoui»Mioi«tnoni««ni2¥m«-oo(»«.>IB. U«t*i»Hmzmou»W««t»«.<S«i-WCFR2aW1-S3. S^ w

n |o |o 15

i C. c«atrw«tt-«.<SttiBOfotn8fWMt*§n»auinnaantna»erionav««n LU.numoor
•M

.... --•••' nnlllllTT.... I.IlM,.i..̂ v«m,Â ĥ ,*J.M.IAM. |...ll.̂ .̂ fcv̂ MM.«.\̂ J.TJJAMJ.̂ ..̂ J3...1̂ .JĴ

_ p n i p « i « d u n f l V f n x . ^ |
i iceoracne* wrtrt • «y*«n a«D0n«c( to M«tra trtit eutSflKl o«»amM< oreownr pitMr end «v*Jii_t« ttw lnfom»tion t
-

|oilrt«nna tft» Infonntaon. th» intarmttioa «uem««* tt. to «h« o«t at art «now*»do« «nd toal/if/trû -accunrtB. and
icomoi*t».<*m™wm«tt/j«r««/««JpnWcirtp̂ «rtJMftx̂ ^
11/niontonmantforJmowinavfo/aUonx.
SlpnasjB I NamaandQffleiaJTr«jafryDacr

. J Ra.lnikant Vyas - Corp. Klor. '

t Hott: Mtli comoiitia tana to tn» •ooraon«(* £PA Rmionu or atxttomc*.
EPA form8700-12 (R«v. g-82) Pr»vtou» •dmon U obioUM
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APPENDIX F
PROJECT SCHEDULE
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